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<\ 

sTfl^qr f % ?5fi %^ TH a , 


?rRf^ 

^TT^raff (w ^ftrn'cr ^fircr JFft?r5r ^t¥r, ^jM?r 

'TT^T ^pT’Tcr ?rT?^T STlf?) % % %IT IT^ ^fjq- % 

^T MI^+'H't 3rR?q^ | I ^ ^fftSTT^T Jf f^^FT STTf i% ^ ?n:=^3ff sftT ^ 
RTf % STT ^ sflr srg^^rTsff % 1^ 3;<RRn7T ^ sri? W’ T if sr^fH 

Msrsr t?$rf^ arifiRi wft^ arjfiq^ farfaRff ^ ^ nf 1 1 

1- 'rfrgR 

ffiT’Tcr ^f^?^PTT3ff f ftrw 'ff^, ^fiRr ?rprRT, ?rW ^finra- 

?f3fa', ‘TT^T ^T??r, ^?T% 5iT?5T arif?) % 3;ffeiRi IRITT^ % flr^ ?fTR?rT tr^ 

^ if a^GTTTfciT'rr 5rREP5T?T arr^?- 1 1 

^ 3ffT t 1 1 

^ far% ^ rrrq- t(x, y, z, i)^ fearRnrlr sstsirr ^ far 3nR?iRj | : 

■ ^.ik^VTi-pc”! (,) 

^ 3;sifk ^TaraarT kg ^ afr:=^?rT (arar ^ ^ ftrarr tt fprifr: | aft?: 

inrar % arr^ fiTft 1 1 ?rft wfrc^> C ^ sTTf^rr 'k ffr#?: 

ff% % rrjTir % arrsr irf^Sfra- ff% Tf ft 1 1 

iRpr spt asTTMr % ftiRf prf^ftin srfftftsff % arrsr w arift^ m far areft^ ^sh 
I I 3R: annrir anft ftfg^paiaff % ^fij sp> ^ ^'^rt^r ^ arift- 

'*’<“1 ^ ^ far fft^arr | 1 • 
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ftrf ?ft?T 


^ a=ifc /P/I ^ 1 1 ^ 'HTTfirfa-^ff % M, 

(2) ^ vl' ^ fni'i'flHl =f>fA^ ^ I ■**>*< I'^d <*J| % f^iJ?|fc('J|'l if ?I^i'^'?Tir (2) 

^ try mtTPft ^ t srgfgr fsrr 1 1 f??ft «ft JT«rr4 t ?r*fNr<>jr % ■itir ^ yir fesrPiTifV 
yT ^;t srtfttr arram 1 1 srftra^ at^PTraff t f^HTPTFft- w ft 1 1 

safttf ’EpftyT'tr % PTPft ?r^ ^>PTftT#T fw ^rrrfw ^ 

#t:ytrr3ff ’ftan 5wr m-r?! t^) % M M i yt 

t »ft PTftft cPSTT yMf^iTt artfyy f5r Jrrc?r M an | fyfg fg-% arfgy 

OTwy mM ^ yr ywyg r ft^ | i stcT: fy arat^arTaff Jf yt y^:^ % 

M arjyfqy Meptt ^Wt fM | i - 

2. fsrnft 

^ 5rm ?fTyiT (f%^ l) % 3;Kmf?n:w q ^ fyii? ^rifty’cy sr^r ftfyftrer fym 

an fry^TT 

Q^k^F(T,-T^ ■ (3) 

yff a #ryrT-f fy ^yry # yrarPiry 

5yty I yt ^gfir-^f-iiiaRT ftTyni % yy yy (yry yr qff) fytyy |, 

Ti y^t ^ ^ yr my I 

OTT T, Hrmn y't mf yt mrf yr my | i 



1 : tyftr fyy fyyry 

wt yyR yfir ^y mary Pre argsrjRr fyyyyryy mEtry if ^ ?ft, faryaryryy 
yyf^ mrmr mrf mn fyy if ^yrnmy tfmfyy y?^ % an ^ yr m^ y 

Q=C(r^-V,)i C^eaF (3A) 
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3j^ JTTSW ^ 'TR-nJ^^JT ^nTT C f?T^ qpt mfelT I I 

?ffi sr^K iTTsinT ^ ftarw |t ?ft Pt^ cr«n nrsiT^r ^ 

^mw^r STRT / ^ ^TT^r fPrr 

/=(r«TO-F,) (3B) 

^ (7 meJTJT ^ ft^=5rT5RIcrT I 1 

^ 5®rFP F 5n?r ^ ^ fM^f 1 1 

2.1 fsrfe 

2.1.1.1 »TfipB»fiHT 

«\ 

srtsirFT ^2 % ^ (f^% 2/i ^ 'TT I) % ^ f^ararPccrr % sn^^- 

^ irm | \ ^ sr^^r^f ^ sr^sirnT a % ift% 

^ fg^-ErTft?rT (piT?R;i %?sr ^ 3nT??r =^FRr =^t?t ^ h qr f?«r?r |) PFrr%fe3' 
5TTT Pr^ftcr ^ srr ?r^5fV t— 

C=47r€fl| 1+ exp (— ■>?/3).(l+cosh rjjS) sinh /3/sinh ^ (4) 

cosh p^lja 

aFtH?T 5r«rT % TJ^ m’f STtRIiTT I ^ f^fsT ?T4T sFriTqr 

^T qjT ^ ^fraqjcfW ^ ^ OTfTcrT % ssf^rq? sn^ %irr 1 1 ^ szfsrq? g-qr 

(4) g sirg srrfeiT % tfR srgfg gpgqjg | i 

^ 5^tq> F, gift^'^c'Jr (3) % ^ strt fgtgfgfeg g4t4;<«i % gig ^ gqigi 

F=Clea (4A) 

2. 1.1. 2 ’Tfegg g»igH gsT gr^n sHrg g^ig mqtf q 

gfe tgg gn ggsgig, gsi ^ gfiit % ggg g> fq^g qit i^qr ^ fg^fqg 

%gT gi gggi 1 1 gf? ^ fqg g^ggg gg^ z=0 aftq ;>; g^r % ggRR ggi gg^ z==o 
^ i gr ft gqr gfgj ? gt gPr trgg ggrf , gcgfgg g^gr ft , g> fggt fgf| (x, y, z) 
qr gig r fgrgprfeg ggtgrgir ^ fg^fgg ^gr | 

r(x, j, z)=^^ In V(*®.+(z— <f)*)4-iwCTg 
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?ft?T 

sr^ 3Rf5r | aftT ?r=rf 2=0 ^rr r=o (4?tf a^zr itr ^ 

^ 4!t| ann: ^ ^) I I iTf €t»iT srf^sr str (sft arsT. % ?nTRRn: 

z=-J t fR?r ^ ^nsTT wffK -q srfe ^ 5nc?r| ^f%cT |V) # ^^qirr % 

1 1 m: 4T?crf45 WT^RT ^ Pr^ % sum (x, j, z) ^nr 

firr srPnTTfer Pfr srr ^rrt t— 



2 : ^ ^ ?nrf ^ d nftrl 'r ?ftcr 
3?k jrPrffRT 4iT 


* 


jTfir iR> a«i) sr^siR % 5=R5R> #?R ^ ?Tcrf t?: ^ Tb |, tw^r wrr arar 
M4 |?ft t^R ^g-cTf R ^(x^+(z—d)^)=a^ Vix^+iz—dy)=^/(x^+d)^)tts2d 
wife saf TT z ^ tH^JR (d+a) % (d—a) 51^ | I argr 

(5A) 

afk 

F=-i- 

In (2d/d) (5B) 

?nft?Tnr (5B) sm siro 'rr f ^ ?nft4Tw (3) % srg^s, a=i 

% fl STRT 1 5fr ^ I wffsF q 9rfw jr% ?f?T| 1 1 

2.1. 1.3 % «'R ff*is “arflCTiT fRT 3RcT <R^ (<TfTfiR % ^EZTRR^IT 

f5ft^ cm ^ w 50ri^ % f5i% f;n^Tflr%?r^ w 



3np?r F=(4/ir) ftftrsj qfespt # “Eftfil 
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^%4nr F=(37r®/4 ^rrsrrf ^ sr^sqr^r 

2.1.14 qsgV if 3T?RT 3^srt 

arqrf^flra- % €4-?r (^g- 3) | i j 

—k}idTjdT)y^ya=hi[Ti-T{r=^a)l 



3 : g;s^sR: qri? 


^5'45r sri^af % ^r^ft^roir (2) ^pt p’ ^ftsr ic^nf^P*] % 5?^ % 

^ t sTFcT I 1 aff^ sr%^ if yh 3PT??r ft?TT ‘<TT -wsrr^ ^ 

ffsrar 5^ 'Tft:fir?r ttht | i r, «rk 415 trrr sr^fwa’ 4?^ | srYi!: r,- fsR^ ?f 
4Tf 4?T 4T4 I I hi cT«rr K 1 1 


2.1.2 3;E)Pn?ciT«r 


4TTfe4J q-pi3^ 4it sraiwr t insim t ariT T 3;«TrT5=5nw Q 5R> faref45r 

f4>4T 3(1 ^RkTI |— 

T=Ti exp (iW) 

I 
I 

!» 

! 2 =! 2 i exp (zW) 


5r«n 


(6^ 


^ 3^ ?f4f4 (2) f?rP3f%fe?r ^ arw 4r?: Irtt |- 

V*ri=j8^ri=(z^i4-fc,)2.r^ 

’7i=fc,=(a)/2a)^/* 

fsT^r^TT axw 3znft%4f if t5irrf^ ^ 1 1 


} 


(T 



H>fT 


2 . 1 . 2-1 




^ ^ ^ % 3 ?siTT ^ ? rtn ^ ( 6 ) ^ f ? r#Rr ? r > ?m ^ 


{'("^— ^ y )} 

rcr, /)->0 51^ y->oc. ,^. 

[^) 

fft ^ gcTf (2=0) 'R 5 rPT r=o % srfcRsr ^ ^ 

-e % ^ 3;^ ^ ^ ^ ?r5^ pRTT 3rT ?r^crT 1 1 sr^r: cttt fk^ 

Prwrf % fe 3 ?nfNrRr % ^— 

>P_ Qi /erPy e-^v'\ 

kTTkg \ y y ' } ( 8 A ) 

^ y 3 fhc y ' ^ % tM % ^ 1 1 

^ (2=0) ^ ^irr ^ JT exp (i^t) ^ ffr ar^ 


-R fm i)cft »n% ^ (y=0) -R T(a,t) ^ ^ : 

■ T(a, 0=T,,.exp {K<ot-Pz)}+(Q^ 4 wk^-) j^_ 

^ y ^ a . zfiid 3 fky >=2 d . 

2 . 1 . 2.2 wfiTOH * ra 5 T aw ^ ^ in qrf ^ 

I % grr<l f^raRW, ( 1 \ ir ra ^ rrrrrr ^V a: 

»<Htp ft™#;* ' ' * 5* 'f*®’ 1 1 (3) 

'^^’' *'"' *■"<>''> “P «”'+«/)) (9A) 
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wfirw ? R ^ T 3 ff ^ 

c\ 

^ ttr r % t^JT ^ ?i?rf ^ Jri^ ^??rf%5r sftfw 


— 27 rrkg—=q F(r') exp {i[<at—G(r')%, (9B) 

s 3 r 1 

^ y=-R ('TT 17 ^ fOT) 'R ?x exp {io>t) it, ?r> (9 A) sfk 

(9B) ®PT OTift’r 

T ( r . 0 = 1 ^ • {*[‘ o ^+<'«(^')+ G ( r ')]}. 


^(qJ2'^kg)A(r’) exp {i[a>f-B(J?')]} (9C) 

STT'a' ftcTT I I ^ 

qt ^ (y=R) 'xx ^tft ft^rr 

T(R, t)=-^^A(R')exp{i[o>t-B(R')]} (9D) 

ffir ^ (^'t ctpt exp (i<x>t) qr t) qn- snm -7i exp (iwO % 5 (% ^spTf 

%, 3 ;^ (sft ?rcrf % f Tt qr 3 ?tt t ) ^ stt '^ f^qr srr ^ rq ^ n - | 1 

q?t 3T5r iTPr qiq ^ tqpT # wi % r"'«2<f ' stct: ^ ^TcTf qq ^rrq ftqr 

Ts(t)=(qi/27rkg)A(R') exp {i[wt—B(R')]} 

-(gJ27Tk^)No(2d')exp{i(wt+-^o(2A')} 

+ roi exp z[co^— </']. exp (— rf') (10) 

Ts I’m % ITPT ^ ?i qrqr fqjqr m Hq^ri | 1 

2.2 

2 . 2.1 ftrarfT apT ^ Mir 

•« 

?rq)qr^'ir (3B) 3qqtq qnt: ^ ^orfqr f st':?! q>q% % fq^g- arg^q qjfrq fqir 
m gq ;^ 1 1 anq g)?i gqr gfqifqqfps ] % jf ^ 

argq^r srqtqf t ^fqqg fqg qrr gw qr q% grig srfggrg qr) gf> srggr gr^ (500 
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?nfs ^ ^rpiciT t sr^JiH ^ Jf nfof l m.m. ^ Tf^ll^n % ?rT«r ^ srr 



^ I iir^ tsrt SKT 5rm ^ ^ ^^’TT^r % ^s?T 5rrcr f^^rwmT ?«nfqcr fen ^rrar 

I cWT fe? nm ^ "Tfe^ ^ 0.5fl % nT?t3^ srfedsr re fernfe: artf^^ gfente^ 
5 RT nTT^ insr fen atmr 1 1 ^ n^ftn if 

(3i) ^ wrz ^ 3rn snnn ^ r\ arf^T 1 1 

(?) nra ^ =?K?:, nnnrT ' 55 ft’ ^ nnf ?? sr^^ 1 1 

(n) n^n ^ f?! sfenn. ^gfera fes ?? atf^ 1 1 

(?) ntn ^ f^? fe'?'? ^jfn nw f???"? ?n sr^^ | 1 

(f ) <Tfer? if m?T, nnt fe? ^ Bjsnr^n?'? % ai^^n 1 1 

^ ^ r\^rm, n?T%n %f 5 t?t nr-rt ?t m€t 1 1 

OTtr, ? i H°h ' d r, ftnw? siV? Mw n?Tt 5rra ft^ ^ ^ ^’^fe nnfe?? (3B) ^ 
nfranr % snra fen ?t n?J?T 1 1 ■ . 

2.2.2 3R?n 

« 

^ ^f?? 5f 5r«n nfjftfefifP*] % snfPr r\ an?? gqw fr?T 1 fe? n nn 
q???T?m^5rfen? imx imxim?w?r ?q^ % t??’?TarraT I (f?^ 5) 1 nfen? 

% a n ? !? ^ sran?: ^ ?Tf|^ ft? ^ qjt art ann? ms?? nnn ?t n% 1 ^ ?t 3rfa?> ^PT” 



% ajsiTFcnw 

w IWf % 3T5^ srf^Tnq- % 3Tr?T i2v, 30W ^ 3?^ % f5T% w 

1 1 arwcT: ^*nr^r Pr®5f ^ ar^^, srRnrpr t % ^ ?r?rf % ?r’w?r ?rw st^erj T<t 3- 
scjTT ^ srwTf ^ if ft 1 arfq- ijfjTJrcr Pnj^f % aT5¥7 frs^ smw 
5r^ I afk ^5T% 3?TT afcRm^ 7m wk, am ^ scjtt jrti mx fen srra 

fter crqr^^, tsrd ?r w sirt f 1 ^ ^mr fisK ’xx fwiTfrax v„ srffep 
^fter STTT aTcT f%jrr ^rar 1 1 im ^ t o.5£i % srfirfra’ 'tc m 



SKT TTTT mx 5rT?r ^ wTRft 1 1 fcr’Jsr % ^fn: fpstr # Hrrf (a 

^ ^ cTI'T) ^ cnTMT % aTTfcTT 51 «? % ^TTqr oTT^ | | STjffT SfR^I ^17^ 

??r fiT5T3 WR #fT cTHT ?R 3^ 5TT^ ^ |, cT^ f% % Fmt ?T ^ STTlf I SHTR 
TTimz % qR Jr ferr sttctt | fn^ 3T?re«rTt| ^ arq^tlRr ■?:| i 

% ^ ^ ^ ^rqf^cT ?r«rT str^tt tt ft'#?: |, 3 I?t: 

^ sR^rftrf wx ?Tm srft an^q? 1 1 srftirR # ft^-fw^ strtk (?r«n ^qr ?Tft 

ft) % ftos ft^RT goTT^- F ^TR |, # 5Rr*r qR g^sjftJf =^qr 

*rR ^sRq- (3A) ^ qR STTR fw art g'qRT 1 1 BTBjfft =^T5rq??rr % sttr ft? 
Jr ?r«rT ?r#ftRir (3 a) % g'qnfft Jr (srftJTR ark xftftsp ftu?) q?T ^ F stir ftr 
^srqRTT 1 1 

w ftft ^ .ftR?r#t5raT arT?r qR# % ft# ^ srft?TR % ft ^rf^rf t 
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^finrcT ?k^^TT3ff % 

w %■ srp^ 5r%m?r % aTT?T nr^ i2V, 30W ^ ^ sttctt 

1 1 sRra’: Pnjsf % srpq-, srfa-qT^ Jf ^ # ?rarf % ^riRT^r sj^^erj T<t | 

grf^ 3?:jn ^T t ^ i sr?? ^Rmcr % ajpq- ^srri: swfa' f%Jr 

'3n% ^ aftr 3?TT SRXTSRi ^5 cRM < ^ ■sitT Bj’i’TT Sf^TTf ^T^PiiT ^ ferr t 

ffer cT^TT tanct % ^HT 1%^ 1 1 ^ am q-^ t^sr^fan: f„ srfftrqr 

ifteT 5T^ inar f%?iT srrar 1 1 strt /« ^ Jr o. 5 Q % ’THq> artPpqr 



SRT f^^fTqrr^ iTiq" ^ sttcT ^ srraft' 1 1 fcnj^ % ^fr?R ctstt q^r ?Rrs (^nr^T’T 
qn’ anq") qiT anqicft qft|-qTf?ii % arrqfcrT Jr ^nq'T srrgrT 1 1 Jrjftq' str^ qrt^ % p 
5?r fjTfTs «rT5' cTR ar? ^rq? m? f , ^rq crqr f% % q ^ srrq i spftq tmt 

qr^Rj % 5R q^T^ Jf f+qr qriarr | arfe arq^q qqf^ qq" %■ arqf^fqq Tf i 

% -qH+grr, % Jf ^qRr«tci gqr qerr sniarr qa: fqiR qr^dl' |, srar: ^qrqq 

qiwidO' qR qrqR 3i% sn^qqqr 1 1 srfirinq ^ fiRr^-pr^ srrqFR (arqr ^q' qfq ^nrq 
ft) % qqr ^Jr Ppj^ f^?rq?T ^ ptqr'F ^rrar |, % ^'qar srrtq.qR sEiftq ^qmqRT q:T 
*TPT ?rqtqRnr (3A) ^ ^Rjftq qR qrqr fw ^ qq^rr 1 1 :^iftq =qrTqrq?arT % qro f%ir 
Jt arqr qmtqRW (3A) % ^qqtq % (qiwq ark ^ftfJrqr fk^) qrr w prtq? F gro f%;n- ^tt 
qrqKTT 1 1 

W f^sr q^ .feqqRtJrar ^ qR^ % fqrJr qqr ft srfcriTR % qqr ^ qffrrf qq ^ 
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?ft?T 

gro STM ^ ^ ^ ^ ^ ^ f>TTO ^ 

15.7d;0.1 fe^rr i 3rcf: 1 1 

2.2.3 %I mt 3^ ^ : ntH % ^ ^ 

H5!n f%5#^'>i % sr<r *ih ^ g^T 

3.7 cm. f^T % ifl§r 'TC ^ ^ f^rsoff % ’Tf?:m'f TC 

^ Iftt % F % c7/fl % ^TTsr ^ srsirJM f^^rr ^t^tt i snft»TTcJrt7 srs^m m 

t sn^ <55r 6 ir ^5Rf 1 1 | arg^q f^fsr ^ ^ 

i?H, f^5%W Mk k STM ^ 0-82 pr ^cTT I I 3T^ ^T q|f 

srr ?R?T I (kra- ^ ^ ^T- ^ '?t) i sti^t f?f£r k srra F% 

jm. fk?tm f¥k k ^ % srfir I ^ ?r?i 1 1 

5r*IT 91M W< ^ 'sTls^ 41?r 37^1 k ^TT ^ ^ ^nPcTT ^ I 


?tkf ff fkiff k srr^ ')7rf<^ 1 1 



2.3 3rt%^ % srra ^ ^ninsf! {f5fy?T?r ?wt ffiT? 

i 2.3.1|^W^ lit ft<ra 21x21,1 ^T qf^sp; fkftnsff vTSItI Lj 

L-JL 1.0 1.5 2 3 5 

F 7.69 6.56 6.06 5.56 5.17 



Wft-Tnr ?R^T3ff % 
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am^cT , ^fxl 2L ?rsTT 

H 

TTfOt 

3;<R t 

rr^JaTHT; 

HfL 

0.00 

0.05 

0.1 

0.2 

0.4 

0.6 0.8 

F 

2.47 

2.38 

-2.35 

2.30 

2.20 

2.11 2.00 

HjL 

1.0 

1.5 

1.8 

2.0 



F 

1.82 

1.67 

1.54 

1.43 



ST^anw 

R, n^tf H 

cfan % 

^5rr ^r^PsTif R 

HiR 

0.0 

0.2 

0.4 

0.6 

0.8 

1.0 

F 

7.48 

10.00 

12.57 

14.71 

16.34 

17.45 

HIR 

1.5 

1.8 

2.0 




F 

19.95 

20.94 

21.82 




ILxlLi 

rr«lT^fiTn?T 

»ifTTf ^rspT fT^^rifTT; ^rarf 


HIL= 

= 0.4 






LJL 

1.0 

5.0 





F 

15.0 

17.0 





2 . 3.5 IL ^Ntf, n^TTf, H ^«IT ssrffr^ Harf ^ gt*T, fefw L 
gt’T % ^ 50 if^ 


HIL/DIL 

1.0 

2.0 

0.2 

4.00 

2.93 . 

0.5 

4.17 

3.13 

1.2 

4.62 

3.34 

2.0 

4.70 

3.64 

2.4 3Tfj^qr ^ar % sn^ »niTN» 

■o >9 



2.4.1 2Lx 21,1 H cr^TffT; fg%sa L 

7 Jr F ^ HIL tth % £i/L% ?TT«r ^W5r 1 1 

% arfft?^ % s(v^ iTRp’, fk^ % 5rr<r % aR^ra' | 


[HIL=Q). 




13 



2.4-2 (3;q^ % l'5niT^R f?T^ : fwfirsa: ^f^rf arssm^ R 

f%g- 8 1 2=” ^ HjR % ¥T«r 'TfTW'T fe^rr 1 1 f5nT % F?!^ arffesp >ripTr % 
STF^r F ^T 0<HIR<2 % F^^ ^ F^gTJTT iTiTT | I ^ % STI^ jP W ^ 31WW 

1 1 

2.4.3 ’fffiriTcf (LJL==l.O, HfL=‘QA) : fMw ^Nnf L 

f%w9 ^Fm dlL % ?rT!T ?fiTcr I l | djL^l.S, 

F^16.5. 


24 0(- 



L 

9 : ^Frncr =siWV?: djL % ^ri^r F t 'tF?:^^ 

2.4.4 <Ttft«RT 3I«I 

^ 'R ^ »R5ff ^ 5 F, ?ftfT srrf? iricf ^ §ri ^ 

^ F^stt^ ^ sr^ 1^ 1 ■ 

3q-[!§JTiq- ^ fFr % 3?sJTT?5rRT fTT?! ^ ^ MEfifir RTT 

Fftt w 3ftT # ?r WT ^ apTirant^^^ WR^nl'i 
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2.4.2 (3?Tt ^ lr5PfT^n: sfgrf aTssETT^r R 

f^g- 8 t w HjR % ?rT«T ?flRr fe4T 1 1 55nTT % 3rrl%^' »rqnTT %■ 

srro F qrr 'rfcg^R 0<HjR<2 % f?r^ ^r^TT 1 1 ^ stfct F jct itr srczft 

1 1 

2.4.3 ^>T ar^?r (LJL=‘l.O, ^/L==0.4) : ?fanf L 

^ 9 ^ F^ djL % R*!’ 3l%cr t i I SR djL^l.S, 

F«16.5. 



2.4.4 ^ SRI 

^TT 'R «R?ff ^ 5 f^srrfjff % F, ?r>fT snfe %p« mcr ^fr 5f 
»Rfr ^ ^ sr^ 1 ■ 

OT?C|K 

w t f P t % ^ sjsTiTRTqr ?nRr ^ f^fswf wn’ 

f^qr »RT srlT w ^ ^r^rar % sn^ ^7% ^ wr |’ i 
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C\ 

STSl^fT 

fto ^o ?psn- ifto 4?r 
wsm f^wn, sfifsigT (ttsto) 

[irT':?T— f??r5=^ 2, 1990] 

iT^ 'T^-T^ft) tr# ifntzT f^ak^r ^ Jf 'sr^- 

■?:TaT£ffa^ srsaaa sin 1 1 arR: ^ fa?rtna kkR ^m- 

sfcrq-^'f % aiRw iR 5r5T«jff ^x fH#?: | i ki% ksnrra 

=^|Rr, 5n3l, ^k-fawrar, 3 ^^ 115 # t?r ^ sr^r 

I I mest aip>T?JT, cT^TT >TT5rT?fV if SRT^ SR' 

|, atkiriT ^F^fkT??' # srflr^m’ |, str srRfa?^ ^fa^r- 

iFa' 1 3r«rfg; f^r f ?ra#5r ^ (TDS), ?r?>Rj, ar?? ^ arar <T3frTTi:¥ asr itht 

iTT^aT?r srrfksrra srgasrFr Tkcr^w |%5^ Rrf«:!T faaffcr T^a-irFr ?r 

srfa^ I ! fsr^" % ^ irrir ^ ^ir ^RjffaaT wt% sfw ^ iff 

urar 3^%^ <nzff iriff 1 1 fa wtrot ^a ^ fr^ atR 5 ;? aa ^ aaw awR ^ 
=|fff I s 

Abstract 

Hyirochemlcal studies of the quality of ground water of Barmer district of 
Western Majasthan. By D. D. Ozha and P. C. Jain, Ground Water Department, 
Jodhpur (Raj.). 

Hydrochemical studies are important in judging the suitability of water for 
drinking (human and livestocks) and irrigation purposes. Water quality largely 
depends on the concentration of various chemical constituents and lithological 
character of water bearing formations. In Barmer district water occurs in all the 
formations encountered such as quaternary, tertiary, lathis, Jalore-Siwana, granite 
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^0 aftirr ^TSTT Tto 


and malani-voicanics. Water from Lathi sandstone, tertiary sandstone and malai 
volcanics have fresh water pockets but they are sodium chloride type waters, whereai 
rest of the aquifers are highly mineralised having concentration of TDS, chlorid 
sulphate, nitrate and fluoride above the recommended limits of I. C. M. R.Pl an 
W. H. O.P] In east and south-west^ part of the district, low salinity waters hav 
been found to contain high nitrates, thus creating an acute shortage of potabl 
ground water. 


f^err sir % arfrrftw qq 

f fe t 3 ri=qfERfr 1 1 sr^r qfV ?rqvftqcrT q# ^ sf^ 

5 qRT sqR ferr STTaT m, TRg 3 R qf ^ STT | 

q# qrr sr^r ^ ^qfqcicrr fqsrfq'q qR% Jf q| ' <:°i yq 

1 1 qf^qql qRRnq % qif^q q qq?qT|qq qpfl' qq^rssr % qsRor ^ srq- 
?RT W ^ fTT sqrq^r ^5r qf^Tiir ftqr qqr qqr qrqt qrr or^t-qrqrqfqqt arsqqq ^ 
qqr i arsqqq Jf qql % qftqrq JRgq i%q q^ 1 1 

fq# atqf^q, ^qmfrfq, SRT qq SMqrg 

# qfe Ir qR%q fq^q ^ |qqT qq^ qfr fq^n | I fqqq 

29,387 q^f fiio ifto I I q| 23° 3' qqr 30° 10' sr^q gq® 29' 24" qq 

78° 17' 28" ^ ^WRR % qsq Jqqcf | I 


W 'PT ^r^fqqqq q|q I't | . aR^qqf^rq srrTT % ^ i 

^^qr^^q>Tqfqt|sftTq%vr^ ^ ^ ^ ^iqt | | ^ 

^ ^ qprqftq ^ | qqr qiq SRqfq^ qq snsqr ^q | qrfqqj qq 

I I W q;T ^ qrq tqiql ^ | q*rr ^ q| 3 nT| qqfq^ 

% % ^ q-fTff irf 1 1 




~ jfw ^ 'Wrrarirft^ (hydrochemical) arE^r^ % 

^1 - ^ 536 ^ 

^ ^ SiMBi TO w, 5 ft„ iW 

Wtto, ^ rtki 5 J, aasfe, ^ 

atfenr srtOTsR,, TO TOtf-^ „„ ,ft 
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5^0 sfr?n <fto gto #?r 


and malani-volcanics. Water from Lathi sandstone, tertiary sandstone and malani 
volcanics have fresh water pockets but they are sodium chloride type waters, whereas, 
rest of the aquifers are highly mineralised having concentration of TDS, chloride, 
sulphate, nitrate and fluoride above the recommended limits of I. C. M. R.P] and 
W. H. O.Pl In east and south-west ^ part of the district, low salinity waters have 
been found to contain high nitrates, thus creating an acute shortage of potable 
ground water. 

«rR ?Tf»T % srferfTfcr tr^ 

f fe: '■fft 1 1 ^-cfW ^ ^r^qcTT qr# sTiflir^n ^ sfit 

sqR feir sttctt an, aw nf fen sn =pn | fe 

rri ^ 3m qfl ^srf^or ^ Jf ^fir^T 

1 1 'Tfetfr TrsnarPT % fsTrif Jf q-Rt g-qmssr ^ sr^r iWq 

sm qn fts-qr ’m nan nift q>T sm-tirarnfer srsniR fen 

nan I w srearapr nnl % nfernr sngn fe- n% 1 1 

fsr# ^ ararfeTn, sfarmffcr, sm fesin gmnrg 

^ nfe ^ ntf Jrt: fent -nsTFann qn inn nfi fenr 1 1 w^n 

29,387 naf feo aft© 1 1 nf fen 23° 3' nan 30° 10' nnft srSTin sfh: 69° 29' 24" nm 
78° 17' 28" ^nnnT % nsar f^nn 1 1 

W fer spT smfenn n^n ft nm | < nnt nnt cr^nra sR^qtrfeqr am % w ^ 
nfen if nfenn qft arfe nfnt | ntt: afen if fernif r % nife ^ ^ mcft 1 1 w ^ 
n nnf aifefer sfe qnr ftnt | nan nm spufasp a=5a snfnr 1 1 5^ nrfe nnf 
nm 285.7 fee. feo 1 1 fefe qrr pT am ^fets tnnft ^ | nan ?nif qtf n^fe 
% % nfe ife ^ q-ftfenf | i 


snffeic^w 

nrffe: fsfe % ^n nqrnnrnfeqr (hydrochemical) srsaprn qrfe % fer 

anaftT affe 3m ^ niff % fenqj jsff ^ 536 3m n^ fe^ nn i ^ sr 

n^ fefeftr^j fel^am^^nT, ntfen, 

ntnfen, qrfew, taaftfenn smTafet ife nnfe?n, nv-fe, qnnfen, nWfe, 

nr??n in <mmfn asnrafef ^n mn ^nn fenr am i femf tg ^ngnnnr % fe| 

fefnanr trfnnnnr nan aRntfen ntfem qnnfen pr aft snn 

fe anr I 



i: 


f -3r5r ^ ^sreq-zrsT 

— gi-. 

TT W*T ^ 

zrt»?T 'Tpft % sr^q-^f % ?rT??rar ?«rpT ^ f^r^rwr ctsrt #5r ?rff 

^ f^f^sTcTT % 1 1 srfti^ TTT^r ^ 'rr^fi ^ % sxjftTir 

g?TT tcTT 1 1 ^rf ITT fsr^ % ^f ^^5!ft5r sl-fr TTm # ^?R<ir ^riT’jft i 

Jf f3OT ’TITT I ! w ^TW % STRriTiT ^ ^cTT | 1% 7 5 Sff^W ^ SrftRT ^5r frjj% 
Bxftr^OT 3T5%zx ?fTJTT (1500 Tmrj^j) t sttcT 1 1 w ^ % ^T^fmrT ^xf sx^jt sx?# 
^ 5r?r ^xtxr ?x % ^x;<»x 3000 Tmij^zx f5x ^5r?x?fx?x ^ per >TX?ft 

'fit 1 1 

m’jfV 1 % 5rx?x ilxxx I ftx 'f^xixcr ^ifix% sxt^^x^, ffX'iiErd cx«xx ^g; ^ 

sx^sn^ 'T^cx ^xfirfcx f?rsr, q# Fxx^x ^ ^ ^r^r ^ix 1 1 

XXXtoft 1 


fH ^?x (TDS) ^ tg;3f^ f^XXT^T 


^ ^0 

'T'^x^xa' xxFJxi^ 

^ Rrx 

aTTJff 4xt 

cs 

^mr 

fW 

0-500 

^ . „ '\... - 

^ TW (finXT/?ft3T) 
1500-3000 >3000 

'O 

500-1500 

1. 


50 

1 

4 

9 

36 

2. 

aRXtXXTX 

75 

5 

13 

19 

38 

3. 


79 

1 

14 

27 

37 

4. 

sftFt^XRX 

72 

~ 

11 

26 

35 

5. 


68 

- 

12 

42 

14 

6. 

F^xa' 

50 

4 

15 

10 

21 

7. 

FxxoisxtV 

77 

\ 

3 

12 

61 

8. 

F^wxr 

65 

6 

31 

18 

40 



536 

18 

103 

163 

252 


JXFX5XcX 


3.53 

19.18 

30.35 

47.10 


f XX % sxFex^cxt ^xjx % 5r5r ^ !xxft7:x^ ^ txx?x ^ mrxr'k 3xx7f^5xnT sxf xxsxrr 
gTx:x FxsrfFccx xftxxxsff ^ sxFsr^ 1 1 3xxx: jx| ^x^jx sx^r 1 1 tx^rt Jf 
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to #0 sftlTT ?T«n "fto ^fto 

?rfT ^ ^ t I^tt 1 1 fsr# % It m 

f^T^Tti nk% Jr 

^ir m 10 m?TT/5F!s^ cl’TT ^ ^ f*? ^ ^ WR 16862 

4 t/^ ^tftt n^ > ^ ^ 1 3 f% 

f*% ^ Jr ^r^^'sr t ^ ^ ^ % ^5fm^ 

?Twraw^^|i 5r^^^ ^“^tT ^ ^ srfe^ 

HT 5 s<ir f 5 ^- ?T JT^ ^N^rff IF ^^r^ 't^tt^ Jr 5 tt?t ^r^^sr^sr ?5rJ^ | i 

HTT»ft 2 


fsfJr % ^ ^ 5i%5Tcr^T ^ 


m #0 

’t^rRW ^rPTfir 

4?r 

rf^r 


-v /cu.. 

rr/HfeT) 

>1000 

0-260 200-1000 

1. 


50 

2 

10 

38 

2, 

?T?ftcn:r 

75 

11 

26 

38 

3. 

SITf^fT 

79 

7 

37 

35 

4. 

=^t|3?r 

68 

1 

49 

18 

5. 

“S fv.,,. , .-, ^ 

sriti^t 

72 

— 

35 

37 

6. 

fi=r 

50 

9 

19 

22 

7. 

fOTSft 

77 

1 

14 

62 

8. 

fJr^frr 

65 

24 

28 

13 



536 

55 

218 

263 


srfcivitr 


10.24 

40.59 

49.15 


^rmt 2 % srs^m Jr f^33 ^ | fe 49 sr%?RT ^I’Tfff t sft fe %# % arfEr^pm 
*rFr sRfer |, irifr 1000 fir^rr/ffft^T Jr srfsr^r |, sft ^f| tfl^ |5 fJrfer 

^fiTrn 1 , ^|j?r, ftr^ cf«TT frr^^rr % f® wr % ^ sr^r ^ # jtt^t ^^r ir^ 

% ^ #E Jr 5T| srw "fr^ |5 1 1 

5i?r t ^ ?m|2: rrFsw gra^fg- ^ if ^srr ^■^^rr t sft ^ rr«r 

’T^ra fr*! % ?rOT iTcr 1 1 w%f?riff Jr ^nif^-f^^rrcrr % wrifr^ Tf^'JTr’T sfi =f %■ | i ^ri 
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^fspRT ferr 3 it =1^ I f% ^ TwraPf^ srfsFqfTsff % 7Fri- Sf mw|s qTf?)¥t-^JT 

sRT^ Tf imr I ^'t ^ iflfjT^ if trPc^fcfcr it stt^ | attr ^ fg-T % 

SRJT^T ^nsp I I 

JTfnrixt ^ ?fe ^ TFry if % srfsr^ ?rn=?5r arm srimwir ^ asrrfw 

ftrm m 1^*'’^ I wfmc'ir if affar ^ srr^Rrip mr if # wim f— ^rm 

^frer, Jrffrr^fwr, f?T mfe i '^sr^r ^ %, 

if =5r^R, sftmmr fmr (^'rmn, %ar, ar^ ^ sr^m) arm zt^z f?T^7 ^ 1 1 
#>ir€f =af if, Jjfam <111, m^^rm mn fm mm: if zT%fz ^ mwr 1 1 

mf irr 1^ % ^sra' if zr%fz % fqrfirm qTT?ff mr fmrT’>r ?rR5ft 3 if mfrfm mr | i ?ar% 
arsmm ^ mar | i% f^rir % m»r % ^ m^c ^ m^T srfEr^ 1 1 sTr^r: 

Iff 'TFTT ^rm I ^ffjTsrar mn: marr |, z a?f mm ^ir ftaff srTar'f 1 1 srar: 

ararfr mr if m^'a: m??!!! srfe^ m^iT marr 1 1 f¥ ^ % ^rw arffff % feimor <TFTTrTTrf 
% sr^^ra m^r: maf if arf’jff^arr, jar ^pshcarr arm ^^firmr % 

mar ^ ^mzj Tnwr if mi' i 

?rHoft 3 


m?%^ f%ir % Tjmr if zrztz # srimrararr m fmrrw 



'fmmr arW^ 

m JTPT 

figaff # 
m?JTT 

m?f z m 'Riar (fmrr/affaT) 

0-20 20-50 50-100 >100 

1. 

^FTg; 

50 

7 

6 

3 

34 

2. 

maftarm 

75 

32 

12 

7 

24 
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79 

3 

5 

14 

57 

4. 


68 

1 

7 

16 

44 

5. 

sfRfmTT 

72 

2 

1 

6 

63 

6. 

fira- 

50 

28 

3 

2 

17 

7, 

farorarCr 

77 

15 

10 

14 

38 

8. 

farmar 

65 

26 

14 

9 

16 


far 

536 

114 

58 

71 

293 


srfmrar 


21.27 


10;82 


13.25 


55.66 
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sto aftin 'fto #5T 


toV # ^afrw ^ Jf ^ ^^s 1 1 

3r?tT ^,1^1 ?f5ff % f^wk i ?T§T!T^ft# tq:#3rftr^ ^rrwr 1 1 ^ 

# fgf^ T^^T^ra dirfa'jff % ^ ^ ^ ^tr^T- 4 if 

wr 1 1 

crre%Tf3r% irfft^r^^'srr Jf wkr^ % ^tcri^ 

^ 515?;^ 1 1 'Tpt»n?ff % snarr tt 'rtIttw^ ^ f ^ 5ra'’3fRg'T if ^ 

TPTT a’T$'ti|«iT43’ ^ ^ ^T ^ f, '?5ft- 

^ ?T JTPT 33Tra- qi^rr i aFTRFFrr arfiR, ??r, f^srcf q# sftffTF^TT % ar^r 

wtTT?^ ^ ?nF5TT ^ a?cr I cfm ?5T i^'f 'T?ff^>%?r ^ ^pnrt ^ ^fecr *rf 1 1 


ftKtify 4 


m 

tHTiTcr afirfir 

m ffpr 

n®TT 

7 

0-1 

1-2 

2-4 

>4 

1 . 

wm^ 

50 

11 

10 

9 

20 

2 . 

afecTcr 

75 

6 

22 

20 

27 

3 . 

^TfilT 

79 

14 

19 

10 

36 

4 . 


68 

11 

14 

10 

33 

5 . 

afffiF5TT 

72 

8 

17 

18 

29 

6. 


50 

10 

16 

11 

13 

7. 

fn'TOfT 

77 

10 

19 

16 

32 

8. 


65 

25 

20 

7 

13 


fn 

536 

95 

137 

101 

209 




17.72 

25.56 

18.84 

37.87 


arf far^ ^ srfsR;!^ iin’T ^irr ir | f ?rif 

5rwmwr ^r?r ^ ^ i 3r?R’oi % ^rranw srar ftiir % ^ 

^STW-'rf^'ifV ?rR if ^^rsa 1 1 ^ ^ % stsptt 3«tt ?f=^5R if 

?F?fa JfecT fen JPTT ^ ^ sRr firfecr sr? tt ^ nni srct ^ 

sRnr if ^rnrr 1 1 ’in fn ^nn^Ffn $hr ^ nrarr if ft smff 1 1 



ir'iiftT ^ Ti^rwrfT^ sn=w?ff T^^vn 


^ 5r^-Ti?rKf?T^ stezht^ 
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aftnT ?r«rT 7^0 ?fl-o #fr 


cwr firf^ sr^ % % sr^ar If pr grw ^ 

^ 1 1 5 rrfm % 70 % % arfERT sra- ?rf?ff t ^rtfer^r f^rkr^^ gr^or | ^ 
90 %Tf mfejTJT^TSriigTl I 5 r?R 47 . 11 % faff 
5 T*r w 3000 fjTiiT/ 5 fteT ^ affirm I aft mcffir 8 n^f%?rrJT sri^ar^ jtxi 

Prmfer irrw ^ arfa^ | fr^nr || 313 ^^? |p] i gr«rT 'T^ftTTfs- % arFsr^ ifFr 

?r fi# % ^ ^?r ^ aifr^ ft »rq 1 1 arg-: g: sfk 't^fhriar arq^pj^ 

% ?ir trq g’UT . 3 ft% amRi anw^irq? 1 1 5 r^> ^ ^ ara- snccr ^ 

?m?qT qrr 1 %<r |t»tt i 

f%=^f|f f 3 i% ^T 8000 tTTl^Wlir?/%tff fg ^ HcB ^ T ipaT qiT 71 ?^ 

ftrgf ^ ^ 5R^?rf|c^ 5i«rT 5rar<ir-?r^isi5 q;?raff % ^ 1 1 ^Kf^grr ^1% % 

if =|w far>qfq % gqifni ^ F^fqiTfisr aff an nqr^ 1 1 

qiT Traw^ % n* 5 [?a 

^rnF^nmn ^am if ^qnf ept wngor, fq|f % arqw sfw n«TT ?far qq 

sfixqT I f^q% qrqf qn n^q^sr 1 1 «nf#q f%lr arar qqn ^ qn ^fnar arfq. 
arsTir faq # TTnwfqqf f^an qn qp qmfqq qranr 1 1 qwlr arnwcf ^ f arar qff qnmr- 
fqqr fean fqqaw arRoft 5 t fen qq-r 1 1 ?ar% arsq-qq ir fqfej ^an | fe ari^ 
qrgqiRq t aiqiqfnqa ^off q ;:^qn feqqj | araffsqa ^ q^arq fe^nan t ^ 

™qa q;r qqfa f afn nq arafffqr qff aj^^ifar qm q 1 1 qgrsqf ^ar qqf 

ff ^afn q;, qqqiqqt qi qi'a'q qiaqlaarayn %■ qjraTjy ^pqn 3 nar;a^’gq 5 ^ nsq 

fqar qjf qnr afqaar 1 1 tar arqf qff ar^# qraqinan qqr tfsr affair % qnqar ansi qqi 
^q'lqqr qi^RT % qtfq; qar t far ^ntfar star m nm qnr 1 1 ayq; q^ ^ qyy qqrqr 
I fq farir % qqa t ari^ ainp % qqjq; qaaR Fanfq if qtt q>rq- ajar ^ qqqy 1 1 

1 . qraqV anqfqinq qfaqq, qtt q>q qar arcqaaq If mqqr fqtn srFrtqq, 

qf fetr, 1975 , 44 . 

2 . feq aqrazq nnsq^ 3 Trq-atis|tq qiqqr, fqqq aqa«q arqsq srqnwq, 1971 . 

3 . q^Rt, qqo arqo, ffffp, sto, ttqr, rrqo qRo qqr %o affo, qRaftq 
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4 . qq qqr qqfw qq qatqq qrt qrqqr fqfqqf, 

afto, 1985 , I 6 qf afa^qq 1 
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TftcH ^rtrf ?T«n arf fr %» TTst 
»if»TcT f »n: ?gTir?T?mft (’CT3T?«irfT) 

[STT'^ — 27, 1990] 


#wrt, ?r«n ttsI sht t M »i% ^ ?rfR^rT ^ sre^ srw 

Jr 5=1^ % inr^ ?rTcr fspJr >iJr 1 1 spf^'Tir 

^ 5rrf 1 1 

Abstract 


Integrals of a new series of hypergeometrical series. By Geeta Sharma and 
Arjun K. Rathie, Department of Mathematics, Dungar Autonomous College, Bikaner 
(Raj.). 

In this paper six new and interesting integrals of hypergeometric functions have 
been evaluated on the basis of summation formulae given by Levie, Gronedeen and 
Rathie recently. Some special conditions have also been derived. 

1. trg 51TH 'if^CwtT^T 

, tfmfR cT^TT TT5\t^3 ^ jfqg- ^ ^ofj % fjfcr spf 

I 1 1 w st'ts fr^qx^mfir^ 

5e-rriq^?ff qfr ^ ^q?TT 1 1 ^ ^ q?rf ^R’^r 

% ^q- Jf JTC^ ft^T | d)' ^ qftWTiT 3r^Sr?Tt»T # JT^c^ryjf fMT | 1 

ft t ^ srq^ fT=q’qt trqw Jf qii sr^tr^R ^4^5 ?r4rqt^'>i 4 ferr 

I I 5r?2?r sT'ra Jf trrR f%Jr ¥tw, 41=^^ Jr srfgqt =qxf 

qv?r4i % sna qtq;Jr if ^qjfTqr 1 1 


sr^^cf srq'g' if fiTRfir%fr iRrrT fsprrr JT^rr | : 

fa )S p ■■ \ r(p+l/2) r(p-a/2-g/2) r(a/2 +^/2+l) 

®^ni(a+8+2) 2 p + i/M“ (a-jS) A 1/2) Ffa) ^ 
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5rirf ?r«rT 


,nn-a+B)r(a!2+ll2)r(pl2) (2 p+a-p) r(a/2) r(^/2+l/2) | 

■ ke-fl2+mr ~T(p-a;2+ 1/2) r(P-W2+ 1) ! 


(1-1) 




Re{2p--a-^)>-^‘ 

fa § P ii]^ 

2p-l' ) 

(no-a 4 - 8 - 2 ) r{a/2+l/2) r(^/2) , ( 2p+a-^-2) r(a/2) ■F^ /2 +1/2) | 

>= ~ n-w2- ira no-ff 2) t 


2«+?-3 r(p-ll2) r(al2+^l2) r’(p-a/2-j3/2-l) 

r(i/2) r(a) r(js) 


( 1 . 2 ) 


& 


Jie(2p-a-P)>2. 


2. tftfltW : 

5r?g?r sns ^ s: ?nTT??f! ^ ^ncr sRfte 

#1 1 

(' xP-i (l-xY [l+a^+i>(l-x)]-^P-^ 

Jo 

. («. ft «a+ft+2); * 

2a+P.-2P-8 Pfp^ f {p_ a/2-g/2 ) r(a,/2+i3/2+l) 

"" (a-0)(l+a)'' (1+^’)''+^ rCa) r{^) 

({2p-a+3) r(a/ 2 +l/ 2 ) r{i3/2) (2p+a-)3) r(a/2) r(i3/2 + l/2) \ „ 

r{p-a/2+l)r(p-j3/2+l/2) r(P-a/2+l/2) J’(p-j8/2 + l) i ^ 

i?e(p)>0, Re{2p-a-B)>0. 

a b 8?1W 3?=^^ I 1+a, 1+fe, [l + ax+b(l-x)]-, | 1 

-1 0 


• 22^1 (a, Ka+^); i+ax+Jl-x))'^'^ 

2-2p+a+M r(p-l) r(a/2+i3/2) r(P-a/2-jS/2-l) 

(i+fl)? (i+i)p-i r(a) r(^) 

^J(2p-a+i3-2) r(a/2+l/2) r(^/2) , (2p+a-i8-2) r(a/2) r(|8/2+l/2) ) 
f(P-a/2) F(p-jS/ 2-1/2) r(p_a/2-l/2)r(p-|3/2) J 

O' 
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srirf cr«rT 


i?e(2p-a-j3)>-4. 

fa $ P n \ r(p- 1/2) r(a/2+;3/2) r(p-a/2-j3/2-l) 

2p-i/M“~ TmTi^yrm 

U2P-a+S-2) r(a/2+l/2) r(iS/2) , (2p+a-;8- 2) r(a/2) ^2+1/ 2) ) 

X r(p-a/2)r(p-ia/2-l|2) ■ ■ "*■ Ap- a/2- 1/2) r(p-^/2) I 

( 1 . 2 ) 

jRe(2p— a— i3)>2. 

2. 5®T : 

5rq^ ^ ^ msr WTar sft ?r^T[fT sRfl? 

fit 1 1 

^ xi’-^ (l—xf [l+fl^+6(l— x)]-^p-i 

0 

.A(a,ftl(a+f+2); 

Ap) r{p- a/2-i3/2) Aa/2+j3/2+ 1) 

(a-iS) (1 +a)'' (1 Aa) Ai?) 

f (2p-a+^) Aa/2+1/2) Ai8/2) (2p+a-j3) Aa/2) mi2-\-ll2) ) 

\ AP-a/2+1) AP-J3/2+1/2) AP-a/2+1/2) Ap-j3/2 + 1) J ^ ^ 

i?e(p)>0, i?e(2p-~a--iS)>0. 

C sfi^ 6 ail’JT 3T=^5r I gsTT l+a, 1+&, [l+ax+6(l— x)]; I I 

r xP-i (l-x)P-Al+ax+i(l -x)]-2P+i 

J 0 


ff2p-a+j8) Aa/ 2+1/2) A^/2) 
1 AP-a/2+1) AP-^/2+1/^) 


(2p+a-i8) Aa/2) AA2+ 1/2)} 

■ AP-a/2+1/2) AP-i3/2+l)"l (I'l) 




^ 2-2p+a+M Ap- 1) Aa/2+i3/2) AP-a/2-jS/2-l) 
(l+a).» (l+i)P-i Aa) A^) 
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Re(p)>l, Re(2p—a—P)>2 

I 1+a, 1+6, [l+£rA:+fe(l-;c)]; 0<X<1 ^ 

TTff I ! 


5 7?/ 2 i(2p+l)6 

e (sin e)P (cos Qf-^ . (a, jS; Ua+^+2); e^e cos B) dO 

0 

e,V(P+i)/a r{p) FiP-aH-m) r(a/2-|-iS/2+l) 

22p-a-^+2 j’(a-/S) r(a) r(jS) 


. J (2P-a+i3) r(a/2+ i/2) r(i3/2) 
{ r{p-a!2+\) riP-m+iji 


•^«(p)>0, Re(2p—a—P)>0. 


(2p+a-j3) P(a/2) r(g/2+l/2) ) 

r(p-a/2+ 1/2) r(P- jS/2+l)J 

(2.3) 


'TtiZ 

g/7r(2p-i)e (sin p|o_» 
u 


. (cos e)P-i . 2^1 (a, i(a+j3); e*« cos 0) dB 


ei^P-nn r(p-l) r(a!2+m) r(p-a/2-j8/2-l) 
2»P-a-^+i J’(a) r(jS) 


^ryf 


^ J (2p-a+i3-2)r(a/2+l/2) r{j3/2) , (2p+a-^-2) r(a/2) r(j3/2+l/2)) 

( r(P-a/2)r(P-^/2-~l/2) r(p-a/2-l/2) r(p-i3/2) I 

(2.4) 

Re(p)>l, Re(2p—a—^)>2. 


f7rl2 . 

e:(2P+i)« (sin 0) '-! (cos ^)P . (a, jS; Ka+j3+2); e'(s-w/2) sj^ 

J 0 

gf2i'P/2 J'(p) r(p- a/2-g,2) r(a/2+^/2+i 

22P-a-g+2 (^_^^ 

.J (2p-a+«) r(a/2+ 1/2) r(g/2) (2p+a-^) r(a/2) r(i3/2+l/2) ] 

ir(p- a/2+ 1) r(p- jS/2+ 1/2) r(p-a/2+l/2) r(p-^/2+l) I ^ 


i?e(p)>0, J?e(2p— a— j3)>0. 

e2(2p-i)9 (sin 0)P-i (cos ^)p-2 . (^^ |(a+j3); e/(ff-Ti‘/2) sin 0) 

__ei-P/2 r(p_i) r(a!2+m) r(p-a/2-j3/2-l) 

2P-«-g« r(a) r(P) 
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Wirf cPTT 


((2/.-a+j3-2)r(a/24-l/2)r(iS/2) , (IP+a-^-l r(al2) rm+ll2)\ 
X I T(F-al2) r(P-m- 1/2) ^ r{p-al2- 1/2) T(p-|S/2) “ } 

(2.6) 

Re{p)>l, Re{2p—a—^)>2. 

3. : (2.1) ^ ffTS % fktr ^PT 751 / gra ^f^cT 5r*TTq??nT 

fpn ?f^?nT % fPT # | sit s^rTisr (o, i) ^ #«ft % ^ ^ % 

fsr 1 1 cR'T?WTc[ ^ wpr 5rT?r ^ ^r^war ^ ?ncr | sfk ?r^ ^fopff qi) 

^~(l+a)P (1+^)^'+^ r( 2 p+l) ■ K“+^+2), 2p+l; 1) 

irra ^tcTT 1 1 

m ?fenr w t iTf?!; jFa (1. 1) JTfPTgrT % ^qr if sir^a- | ?ft 

% ?iT?fT?p:or % |if grfe^ Tfwir (2.1)# srrf# ^ | 1 srt q-fwq- 
wra feff srr 1 1 


4. f^w : 

^ ??rn| firT5Tftrfe?r f : 

1 . (2.1) irg (2,2) if a=b TT ffirfT ^PTl^FST t sft ST#?! ST^ST 

ff% 1 1 

(' (I-x>“ . (a, Ka+j8+2); x) dx 

* 0 


2°+^-2P-^ r(p) r (p-a/2-iS/2) r(a./2+j8/2+l) 
(a-js) r(a) rcjs) - 



«f|f 

Mp)> 0, J?e(2p-a-/3)>0. - 

lo (1— . 4F1 (a, i(a+)3; x) </.x 


_2^ p.a.p+i r(a/2+j8/2) F(p-a/2-jS/2-l) 

r(#F(i8) 
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f(2p-a+jS-2) r(a/2+l/2) r(j8/2) . (2p+a -p-2) r(a/2) r(j8/2+l/2) 
t r(p~af2) r(p-^!2-\l2) r(p-a/2-I|2) r(/5^172 I 

(4.2) 


i?e(p)>l, Re(2p-a~^)>2. 

2. ^ (2.3) (2.4) t ^Rfsrfefr ?ftt ittr ^ | % 

ftsTT % f?2r 3rr t ; 


'7?;* 

cos(2p+ 1)$ (sin0)P (cos^)^-i 

'o 


. (a, j3; ^(a+pi-2); cos#) dO 


cos iT(p+l)/2 r(p) r{p-a l2-BI2) r(al2+8l24-l) 

2 V-a -^+2 (a-^) r(a) r(j3) " 

X f (2p-a+^) r (a/2 +l/2) r(i8/2) _ (2p+a-$) r(a /2) r(jS/2 + 1 /2)) ,, ,, 

\ r(p-al2+l)T(p—pl2+ll2) F(p— a/2+112) r(p-p/2+l)i 

Re(p)>0, Re(2p-a-P)>0. 

r«/S 

I sin(2p+ l)d (sin#)P (cos#)p-i . (a, !(«+ P+2); cos#) rf# 




sin 73-(p+l)/2 r(p) r(p-a/2-p/2) r(al2+P/2+l) 

22 P-a- 0+2 (a-)3) r{a) T^S) 

X | (2p-a+^) r(a/2+l/2) r(ffl2) (2p+a-g) r(a/2) r(g /2+ 1/2)) 

I r(p-a/2+l) r(p-i9/2+l/2) r(p-a/2+l/2)r(p-jS/2+l) 1 




i?c(p)>0, Re(2p~a—p)>Q. 

! 7 r /2 

cos(2p-l)# (sin#)P-2 (cos#)P-i 

0 

• 2^1 (a, Ka+/3); e'« cos #) dd 

_ cos 7r(p-l)/2 P(p-1) r(al2+B/2) r(p-a i2-BI2-l) 

2^p-a-p+i r{a) rp 

, (2p+a-)S-2) /’(a/2) r(/S/2+l/2)) 

Fip-al2)r(p-m-ll2)^~ + “^/’(p--^t/2-V2) 

(4.5) 


Re(p)>l, Re(2p~a-P)>2. 
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a’«TT 


w;* 

sin(2p— 1)0 (sin0)P"^ (cos0)P~^ 


• 2^1 (a, p; i(<^+P); e'S cos 6) d9 

_ sin TTip-l)!! r{P-l) r(al2+pl2) r(/5-a/2-/3/2-]) 

r(a) r(p) ^ — - 


3r|f 


( (20-a+g-2) r(a/2+l/2) r(P/2) 
^ [ rrp-a/2) . r(p-p/2-ii2) 


( 2 p+a-p- 2 ) r( a/ 2 ) r03/2+l/2) 

np-aj2- 

(4.6) 


Re(p)>l, Re{2p-a—P)>0. 

JRJR % (2.6) q=f (2.6) % fktj stirt ^rr 1 1 
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jtss srf^pr^ ?pt 

STtI o 3ITTO 3n4 tT«n t^o 

3m«?m5T ?f?«rT?r, irf F3??ft 

[ STT'cT— 1, 1990 ] 

JsnRTO 

WKW 't(<+K % % ?rf 9fi:-^ TO j[T^ firf^TcT 

^l¥?r t1?V ^ jps JTterf ^ arfsT^^ ^ 1/2 ^ 1/3 ^ srgqrcr 1 1 

w w % srg^ W ft’snr srrfcff^ WTfjTc^ tt Fnrr ^ptctt 1 1 

f ^ Ft^T'IT % ^ f^=f>lt) oFT^rr STT^^ir^ ^ I Cff^sr^q- 

^r^’ra'j?' 5m ^ ^rf ^ ^t3t % ^ sitt^t 5f 

|t3r grST^ ^ Tfiar FrOc^y tf ^ iT5?r ^^’tt i st't^' ^ 

% ftw 3TfiTO?7 ^ ft'^TTH' ferr »pn 1 1 

Abstract 

Development of design for Mix Seal Surfacing. By I. R. Arya and M. C. Han’t, 
Central Road Research Institute, New Delhi. 

The recipe specification for Mix Seal Surfacing issued by Ministry of Surface 
Transport contains graded aggregates with ratio between compacted thickness of 
Mix Seal Surfacing and the maximum size of aggregate used within 1/2 to 1/3 
Hence internal stability of the mix comes into play which should be considered as it 
may contribute towards the performance of the mix. This calls for the need of 
designing the mix which will also help in determining the optimum binder content 
corresponding to type and grading of aggregate instead of fixed quantity of binder 
as specified by M. O. S. T. This paper deals with the development of design pro- 
cedure for Mix Seal Surfacing. 
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srrfo sTKo srnr crm trq’o ?fto iftcr 


trm if iTf^ % ^ sraf^cT'l Wsrt 5155 % fimfur 

# Effrf Msr Met ^ 1 1 Pmfw ini:?r iram % 

>T5r % M^?n|?rK ^'-s ^ ^|5r f?irT stmt | i ^ srf^ficr ifterf 25 

fimWHi: ^5ft I ^ ^if 5rg^ srir^^iERr ^ f# firf^ 37|?5 -dft ^ ^nnt?? 
fpTT 1 1 w 2^ % % f?T% ^ ?f%cff (sr) ?r«n (arr) ^ 1 1 ^rT^g t=T ?f5Tf 

ifM Jf ^ ?f%?r (an) ^ srarnn srfsf^p 1 1 n%5r (stt) ^'t ntnrq | :— 


snnt sttTO 

arfiaTTO, srfi?Rr 


12.5 fnaftiftJT 

100 


10 firjftitXT: 

70-100 


4.75 fnititer 

20-40 


2-36 fir^ft*ftz< 

5.20 


7.5 TOsTO 

0-4 



% iinrfor % M ?r«TT ^ irrar srfn 10 snmfiT ^ 0.27 

'EnnffJT ark 19 fnfe 1 1 


^ ^fnfwf ^ TO % er^nw ^ SWTT 1 1 

(^) ?rf% fnmor t nterl armi'T spf •d?Tf ?tgift it ?ft 

siwfer ^arrfirc^ ftar 1 1 firf^r? to % ffrntar ^ arw^r if iftHit 
25 fij<rn*fli< it?ft I !r«rT iirif 10 PrntifteT: % 12.5 finftifteT ^ 'dft ?t snftir irar i 1 
wf^ sfFnft^i ?«rrf5i?af % fn^r TOcPt w^sr^ # mnr ?i7ff stn:^ % fnci t^^ir ariw^q’ 
qn *<^1 »rmw tot to 1 fq'qiftra’ arftRjfq- gm ^ srfn^n tot 

TOTO sm f^fro TOT % fro it nqrrft 1 1 


(^) Tr?qi ftirf'T Jf fir^rcr ^q> to % w^to' f^fnf^r't Jf ^nftn fir«T®T % 
TOtw TO5p t qftf qfean nir grot to | ^?3R7 qft TO5TIT TOT -dft % giffqnw, 

3nr^f^ TOq’, fwjt <?|TO, arrqiR sftr: qas ^ arf^prsToft ^ srf^ ttitt^ itcft 
1 1 ^ f% f^vT <i«l if TO qnr qm it% % qn^w to^t ^ to^w tot 
it qef qrfffcT -dft if firqrtfr it^rr ^nJf to qn toto ^ 
tot 1 1 'Tfrqf n nTOir STO Prfro %jtt |3rT 3711 ^ "^fft % 

^ ^?iWT I fWM spftn fTO 5rT% TOTO ftTErn arfgqr it ^tt^rt i fsx\ 
®TfT g?JT ^ifffFT ffft % nit TOqr ^ tot ign it ^iifift f5m% Ttft nr wieht ^ 
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snf 0 srTTo 3IK ?r«rT cjiro ?fto |ftcr 


tTRcT t ^ ^ ?ft ftrfkq-f 'TTf^ PTf«Rr ^ 5 fr 555 % fh^ifor 

spt flr^fr 5Tff || 1 1 fHwk % ’Tfef?r % 

m % WrfiinpTT; ^ ^’-s ^ ?r|?r fw sttftt | i w ^ srfwFicr irtccrt 25 
fwWte^ ^ff); I srpF % 7^ ftrf^ ^Tfrc ^ 

g>=rT 1 1 w 2^ % Fr*n®r ^ M ^fr w%d^ (sr) cm (sn) ^ smrfr 1 1 

if%5ff q fT (an) ^T amnr srfn^ 1 1 ?f%cr (arr) ^ qqffn | :— 


siw^ 

qfifiiqq, qfcTsq 


12.5 fqqtqkq 

100 


10 fqqtqfqq 

70-100 


4.75 fqqtqkr 

20-40 


2.36 fqqtqtaq 

5.20 


7.5 qr^aqq 

0-4 



w 2^ % Fmk % M q>?lr ctstt aift m^T srFr 10 qitnVjr 0.27 

qqjfter ark 19 ^>?rm 1 1 


fqfqfwf ?r f?r 755 % smror sppk 1 1 

(?•) qfe H|r^? Fnrfor *f nkrl qqffcr annrq # ■%'! ^ ^tgnt ^ eft 

arRrfki mftRq ?rT^ ikr 1 1 firf^ar ^5^ to % fnqfor aift amnr Jr n^cr nkrt 
25 ftrelWkir I ffiqj jQ ^ 22 ^ ^ ^ snfk fkr 1 1 

?nf5r^ aH'dP'L'fi mfitcq % TOcw ^ nr^ srirf qr?:% % tr^ ajpu+'acr Iqfar 
=Fr qrqqr «nai#q<ti imr w 1 ftqrftra’ srfJr^raq sttt TOnq ^nisp ^ srfn^icr nr^ 
qftqiq »ramq sm fnfro qrrar % ftro ^ 1 1 

(s') n«'t' ftwr®r if firftrer ^4^ q^s % q#qR fqfqfsf if firsm % 

^a^erq qjqs q ^ qfqq^ q|f ^STRT qqr I qqf% 5?ER) ftjg-q qTST 'dft % qqfsTq, 
qqcq, ftjt spt qiscn, qi+u afk q^s qsq ^ir qfqs?iqf % qqr^ ^ 

1 1 ^ fe kftsj qqffcT ffqt if to sr sq it% % sT toss qrar 

^ ft qT^qf i^q ^ qqffcT ■dff if iqqdq fTqr qqffs qqif to qq s^sqrs qf 

^T I I qftq^q ^ ^ 

™ frqscrr I infr^r fqrqr qi^ qmr qmffq fq«rq qfgqr ^'fqr ^ qi^qr 1 fqqf 

m ^ qqff^ M % fi# TOS ^ xrrsT ^ it qr^ fqqir ^ qq qfsq ^ 
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35 ^q- fespT^Tfr ft ^%*tt i srfg^ spt ■^f)’ 

■ETST?? srflr^ fTcTT I Tfft % snrfR fir^ % ^ ^raT ^ ft 

1 ^?fr smT fwfwfJT sTT^T ^ frft’ ^ «fr ffm t%?r% ^sr>’ ®Pt 

irrar •jfT’ra’ ?T|f fpft i -dft t fe?f Mr^frcrr ^stt 'to % arf^sriff ^ # 

irrerT q-ft^cfTr g> i ^ spt sjtr t |q W«r5T to ^ 
srfq^cf fg-fdr ^rr f^^Fra' 3 tr5ji5F Istt i ^rf f^fir W’ wtr- SRr^ff 

^ ETO jf ^ TOtTlT in^ ^ I 

sR^r^ Jf ft^r^rgr to % arf^i^^q- ;Ti5f5f ^^rrfirc^ 7 <V«t't ft ^JTf?Tcr | i TOf 
?Tf TCtOTT f^fsr ?>f;5r fir«r'ir % 60° t?: ?«rrftrc^ f^zrtfrfr Jf f^tfsTcT ^rff ft 

?RRft I Jn?f^ ?«rTfiTe^ ?rT5r ^ ^mw ?«r5r t?: ^Pt snf'cr srnrFft ^ ^ ^ 

?r«fT ?ft?R f5i¥ sr^ ^TRtJT fjTET'ir t ?fm, ^3r ^tf r 5f ftferiff ^ ?r«n ^5 =er> 
5RT ftftcRff gler ^ ^fTT 3TT^?W |, PrfsRT TO % 3Tf%T^r?qr ^ ^ff t 

3{^: #f?r srT-?: srtrfes ?fTt^?r ^rirrs# ?t?Tlf srf^sTwf ^ ^ l5 

?n;^ BT^Pcws ^f'ft^’T ?rnT«jf 'rctsrw Msr ^ i ft 'rf^wriff ^ 

fjTfsr?r 5 S 5 % sR>r Jr 5 tt^ ^r^r ^Rrftq- ft-^r'T ^ spt ^^rir tit^ ^ tott 
snT>r ^ ^rrzrr sjt 1 1 

snit*ITc*RT 

smfr^r ft'^’ir % srf^eT % fJr^ %f^ir Hfsp srg^rfsrTJr ^f'F'TT'T % 

?«rTfirfw 'rd^f'iT f^ftr 3TCf?i7% % fJr?T^ ^ ?«rrft‘?=r 60° %■ 

?TO TT 40°^?jt$5' ^ 7p!3’#H‘ feqr ^ITT I Mk ^ ^Tf^T Jf 'TTV^T’JT 

25° T^a’frr f?rf?^cr f^r ^jtt i ^Tf ?rT7, f^iTf»>T srifRr^rT^rT Jf ^t^tctt 

% ^tRT f4>!TT ^T ?r^KfT 1 1 ^rrw^r ?«nfir^^ T^t^rw ^f«Tr sr'rftg's ?rT*r®^ 'rft^or Jf 

Srf?^ pT'Prf'T Jf cTT? 140-150° ’T^TT I 3Tqf^^5 ^f'ftSf’T 'Tft?T'’T % 

Srrcf^'T 4rT fTOTT 10 %?c?|iftJT 541^ ^fSIT 10 ^ ’tf 1 W ^ni^ftfcT 

f^fsT ^ sr^rTT^iT^iT ^ srfirf:'? ^ ?ff?r ■^t ’I4t i st^iR ^r^sr^^r *tt5T^ 

?®rrfirf4' 'TTfsTor ^ ar'^rr ^?r?^ % sTTfr^^ 'Rt^ror Jf ?TRr 4iT% % 1%^ 

" #f5r^ ^r^ 90^ STRf JT^ JTRI JI^TT I 

snifTO^ ^ srsjrq'fr g’^r^r ct^tt ^sf^r g:^=s=f iff 4 ?t =^iT»r f%3TT n^rr ^ 

W SRiR I (3TH% <153 qr fjJ) ] 

^sf giff % ^jRfJT fJrET'n' % srfg'^^ q?T in^f^r ^Errfirfg’ crft^ur f%fsr Jr 
RtSTir felT JPTT firrrt g^g-q? ^'r TTXg-T {f 



34 sTTf o sttto smf w«n cpTo 


®5rV aWN 

srfesPiroT, srfa-!iT?r 



^5?rr?5f 

12.5 ftrvflifl’5-?: 

100 

100 

10 

70 

100 

8.75 

20 

40 

2-36 fimtiftST 

5 

20 


2-36 fimtiftST 
75 


0 


4 
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3nf o ariTo an^ ^«rT irrro ?ft'o 


^^RTsnm 

srftjfwiT, irfimar 

12.3 firfrMr?: 

100 

100 

10 fit^J^ET 

70 

100 

8.75 frr^^ftJT 

20 

40 

2-36 fimWfzT 

5 

20 

75 »nprR- 

0 

4 


fTPT 145-1 JO irzn- 1^5 ?F«n^c^ q^«TW 40° 7 :g-r irirr 1 

1 w«rr 2 if 5?rkr 1 1 sff^ ^ ^ 

?«iTf5ic^ % miT ^m 4.25 sftT 4.1 5 sr%?rcr rr^rr ^^-ir ^ ^ 4,80 

4.90 2.097 cr«Tr 2.206 ^rnrsrfir 1 1 TWTft 

2.060 ^X2 166 





III !> 



ftrfsra' 
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2 : q^sror srr^ 5?srqi ^ Trra'T ^«n if 

qr ^?r 1 1 q?sr^ qff ^rrar srjftq qr ^"r ^rqf Jr 8.1 5 crm 

1320 srrar | qrq’% sr^tq ^ 5rT% ^ 675 cr«TT 1220 

f%5ftqTTr arrar 1 1 w h^r firer'nr ^rt ^qifirfq ^ ^gqfr insrr sr^ if 5rT% ir 

fim 1 1 

tRtsFT if itrIt qff if fir ^srqr aft rrra'Tsff ^ arfarf qq? ir 
?tf%qT ir qPc^s 'Tft‘ST<»r % f^ri^ q-Rr^qf q^r fftqf'ir Rpqr qqr i qqt^rir JTRt 

qft 1%^ 3 if srqfw f%qT I qft cT^rr qft % 2.097 ^tstt 2.206 

qR qRr % qffR qft arhrcr 17.5 ^Rrqi.RT skt rr fq;qr ^ 

I I 

sfiw ^ftRrqr 17.5 eq ^ ^asrqr # fqRfjR qRrsff q^ srqfr^ ?fqt^q 
HR^q qft^nq % srRrwf m fqqTor f%qr qqr i ?rRRTq ^ qRr^f qjT rtr 
qftqs ?fqtqq RjRq f%q 4 sftq; 5 ir jttr fqvR i ^fR^rr ir ^^crq srqfcqs ?r«rT 
qqR % qasr^ qft irrar q# if 4.2 arbc 4. l siwq afh: qq ^ 4.8 aftq; 4.8 



36 


3n|o sTR* 3Tpf cwr t^JT® 



3 ; SPtPto ?t>ft^ mJT«4 'Tft^Tir srfe^f % ^PTc? ^«rT 

?r|jr STR if ?rr^?sr 

srfiRRT sn>^ flcfi 1 1 ^ ^ in^' g[#^for?r sF^nfir^ 'T^^tot % sn*^ irraraff % 

^i5T !> 1 1 5RR t sfT'^ ^ irrar «fV g;# sr^m |t 1 1 | ft 

W ?fRr STTfes ?rUT«4 Rt^TTr ¥ f^5??RtzT Rl^Dr 'Tft'JTTJT srra ^ 1 1 

mfk^ % fti? ^ WTWT 1 1 4. 1 cr^ ^ 

^ t 19,3 ferlwir srf^ lifter stt^I 1 1 4fT4|H' jtwiw 4 giTi Prf^Es ^fsj^ ^ 

*TTaT ^ !r#r 3ft srqftg^ I ^ 

JTfcT ^Sfr 16.4 Sift ^ Tfl^l ^ ^oi^TT ^cft t 1 

f% ^ ^ OTp^r irrai ^ ft«ror ^ sr-rfr^ ^ 

l>5ft 1 1 

fcfl^ 

jft^^frawrlrfliMsif % stSsiT i* tI^ * to, 0 27 5s*rc sm 
=rai*<nmi9fefiTOti ^TOi!fio,«ftT 5raw% fwjfifetifrtO* 



TO 
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4 : 'T^sfTor Jf # mwT cmr ^enfr^gr Jf ?Fifrgr 

5PT 1517 f%?r>?rPT srf^ ^phtIet | i . w srpt -d^ spt 0.27 «npfte7 arrjppT 
MTK 410 r% ' »ft m^T . ^ 1 5PTT 3r?^ ^ »TrarT 4-64 sr%5RT 3ncft f I ^ SWR ^ 
Jf 0.27 ^nTiftE7 ^rranf^^ 1622 f=p5ft?rPT srfe srE»flET 

iTT^T 4.34 sr1%!fr5r srpfV 1 1 ^ ?rR«ft l ^f ?to ^ 5T?{%fr 1 1 

1 


^ ftr5ft^iT*r srfir 

srf^RPT 10 *flo 5^ 



»T9rT5r3T 

snrtwr^T 

Tf^^nr 

snmwr^T 







4.64 

4.15 

19.0 

17.0 


4.34 

4.80 

19.0 

21.0 
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5^0 srrr* stfI cpstt tr^ro ’fto ^fccr 



5 ; ^1- ’imr 5r«rT sT'rf^ 'rfiisr'iT if 

iTi^ ^ if ?r^Er 

!If Hot I fefHfsrTgHK Tf? ^F^oT HHT HHt if ^ 1 9.0 

fiFTTHTH htwt Hf?r 1 0 HHHfcr?: ir arfirr? sthtTh sit^ ^ 

HHT HHTH femaJTH HT ^ STTftl | I H^ffH ftHf ^ ^ STferTTH H^T 

firfTHer ^ htwt h ± 1 1 irsV 1 1 

HHHt 2 ^ Fq^ I ftr qfr ^ qrr 3rr^%Ti 2-6 |t ft ^ 

WT ffH HHT TH % fftr 1483 HHT 1585 ftHTHR Hft ftHT sfk qf? 

5Hif f^fTHcT 19.0ftofiHFT Srft 10 HHHter HPRHHft ftHT oft H^STfr ^ 

ST^HoT HIHT WrpfT 4.7 5 4-44 ftnt I IHt SRJR Hft -^ft TH sn^ftw? 'HHoT 

2.9 ft qfr ft srftr^ | oft HHTJT WHoT HHT HSH' HH % ftrr 1 654 oTHT 1768 fqfttHTH 
ir% HHHtH^ ftHT afk HTHToT % aj-^HTT 1%!%^^ ^ JTlfrj|- opr jpgf^ ^ 

qfoTHorfCTH Him 4.26 oTHT 3.98 ftnt ( 



firfsRr T® 
2 
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ftft m 
srftftT®P 

ftfr ^ 
qiftj^'JT 

■Erffcq-, ^TFT arft 
qRT ^fititcT?: 

q?aq? it ft-ft-fts? 
RT^, ftjiTTo jrftr 
10 wiitsT 

ftftfarie ^ER? it 
5rftr?Rr iriwr 

2.6 

x%^ 

1483 

19.0 

4.75 

2.6 


1585 

19.0 

4.44 

2.9 


1654 

19.0 

4.26 

2.9 


1768 

19.0 

3.98 


I ^ri^r ?r frit ^x ^ jgq- arq^ arflr^ 

^ i fq'fsra’ ^S5P t snrVr ^ ^rr^ ^r# ftit % ^iNtoT, sn^ftr^ ^fr^, feif q?t 
^m, sTT^R 3fr^ ^GS-’Ts^r #% sTftmsTiff ^t siTTfr ^ ??r% 3Tirft?T fir«n»r 

5rf¥FT?qr ^tni i f ?r% wr^Fr ?«rTFqc^ Rftsmr sritiT t miTT ari ?np^ | 

'rfTOT 5T nrq- 60 ?r 40 Britts- qniqr ft^rr sfk q?t sfrlFT^" jh^t 

%q5r ft srr^f— ^rsq^rq" cr«rT fSTiffc^— % sir^r ^x^ ^ft i 

afim^TT^TT % 5tFJ I ft? JTT5!ftT ?«TTftr?q- q-ftSTW 4?t 3Tq^ sTarff?® ^fft^q- 

frmsf 'Tfftrw | cr^rr 'rfw’T 5ftsr sn<<r ^ 1 1 

ftft 'TftST'jff % STFg- 'Tft'inJT ?TK<ift 3 t q5itf qJt I I 


3 




^TTir 5r% q'TOstitHr?; 



ftft qiT ?T ii^T 

Riiw ^srifar^ 7ft^ 

srq-ft^s Efft^q ?rFrsq- Tft^'ir 


2.097 

2.102 


2,206 

2.203 


^Tf' f?r 'rft'jniT % | ft? fftt Tft^ ^ w^r^q- % 'rfc^TR' i3[qr€irr;T | ?i«rT ??t% 

?rf^ ftJTt'JT % ftinr ?f|? it ft^rftr it ftnrr sn ?rq?3T | ftrq-^ ?rf ^ ft^ro'FT 

stFst^ ft 5rT>i[qT i 
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sTT^o sn^o STR OT qiro €ro 

(sr) KfTCf % Tfr^ ?rTT Prfsre 19.0 10 

s^sr % 3?=ERr ^ tmx sr^ fjTfsrar % #0^ swrlJr ft-sr'ir % 

3rf%r5p?<T sm srmfJi?' 1 1 

(3tt) ^5w €t ^ sEj^TfT wr % ftrfer ^ ^ sttctt | ?r«Ti 

wl frnr i 

(?) ^5p ^ f fzrm ^>fr % sn^rsr^ ^r^, 

fef ^‘t ^?rT, am?R srk jss-itot srf^TPrsroff €t ^ arfir 
3rR?JT4> 1 1 

(f ) fuf^TcT % fwir ftr^rq- ?t 3rf«Rr?q- JTr?fi5r ?«nfjTc^ 'rft^T'iT sr^mr 

arTfr^s ?rms# 'rVot' ^ srr ?r^ 1 1 

( 3 :) JTT^k ?«nfq-c^ q-fiOT 40 OT T?: ^?ti it»iT ar^fr^ xr<ftw!( 

’Tor^ qxtwor ?rTT 25 ■^‘Vtt i 

(5k) #ff 'RlOTf % TPoJTTTr t3;5p g'JTPT | q'^Fg srqfqqs e'ql's^ ^rrir^q Td^T'ir 

ITW t I 

(t^) qq?q % itr % ?rf^ ?«r?r qq ^fp" # 1 ^«t% qjt gsrRT qii 
1 1 
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«TT srfcT^^ 

»tf«ret 5 frra^ ?=fn?i^rr?: sngm (*io sro) 

?r«rr 

nf«!H atESfuTi^HT, f?[SB*T (*ro sro) 

[ STTO— ’TiTTd 2, 1990 ] 

^TTWT 

5r?5?r srw Jr fflsF rrwfe: t ftfiSR: cwr ^ % q-ftTiTRf rr«rr ^ % sr^srqW w 
^'Prlrr fspin »nrT 1 1 


Abstract 

Fixed point mappings on compact metric spaces. By Susheel Sharma, Mathe- 
matics Department, Government P. G. College, Jhabua and Ravi Dawar, Studies in 
Mathematics, Vikram University, Ujjain (M. P.). 

In this paper we extend the result of Fisher and Khan using application of 
Yuel. We prove the theorem for continuous composite function. 

sr^er a-T^r % 'rfruipfr w sttetr ^nrc®] ^ ^sr aw 1 1 

f?r5 fw t f% fTta? spTfe (X, d) % Twk fwff 


<^(7'xi Ty) < \(d{x, Ty^-^-dfy, T^)) 
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5 rJTf 51 ^ zfk 3 m 


d{T;„ Ty) < id{x, r*) d{y, Ty)fl^ 

X if x,y^ fsr^r^T xry^y. 

^ f?ra: ftr^rr | t ffar^r 

3d^ f^^T’C ^T I 5Tft ^ f^fff5Tfe?r ^ m I 

[d(Sx, r®.))]* < o. max [d(x, S^) d(x, T^y), d{Ty, T^y)], 

X ^ ?rmr y % 

0 <a<i 

ryd Jifer 

ST=TS 

ffT anTW 3>i ftiSK 3rR % TfroiTJTf ^ % ®n|5r^l'’T % 

arfe^r mF4 ft«T^ f^^^rrfer t \ ^ m 

a^l53 ^ I 
5 t^ : 

HHT 5 r fip^fV 3Tf^^ ?f|a^ ^ffTps? (X, d) % ST^f^^'JT | fe 

(i) d[(ST)\, (Sr)«v] < h{d{x, y), d{x, (Sr)x), d{y, {ST)y), dix, {,ST)y), 

d(y, ST)x)) {d{x, y))-^ dix, iST)x) diy, (ST)y). 
a(x, y) d(x, (y, ST)y) d{y,ST)x), 
b(x, y) (diy, (ST)x) dix, iST)y)fl^) 

^ ftgY I x it x,y % n=nix, y) ^ ST^T I cr«n 

STr=TS; 

(ii) aix, :k) W«IT bix, y) arjor 'B?nT |; 

(iii) hiR+f -> pj?+=[0, 00 ) 5r?^4J t sTf Rr*TR I or«rT 

git)=hit, t, t, k^t, kit, t,t)^t 



^ sr%f%?r'n- 43 

smv t>o % firq 3 r|t k^+k^^ ^2 st ^ 1 %«tt f%?| ^ctt | i irfar gT«r ^ 

aix, y) < id(x, y))-^ ?rsrT bix, y) ^ 1, €t ST TS ^ tr^ arfgrfftir | 1 

srtar ^ ^'T'Tp=r I5 sr$fjnTT ^ srRfJi^aT ^>»fy 1 

stit^T : irfaf S' sfr?: T^ ^^fg- sriwf^^or I ?fr srRrf^^r'ir ST srq^i TS ?ft- 
fr'ara- ftt 1 1 

S%ar ^ 344 % : 

X qpc grfcrf%^ ^R R^T 'Rr?r/f%TfTl%fecr srm q-f^mfar^r ^ | : 

f(x)=^d(x, (STh) 

d ar^TT ST^^^ tfRfT I I 3 T«Tfq;/, X TT ?R 5 T 4551 ^ I I =fnp- 2C ^g- I SR: SPT^ 
?^?nT TfR 4 rr STIR ^ %?rT I 1 arg: Z 7 -?: « q;^ | 1 r 

f(u)=mi[f{x);x e Z] 

arf? ur^(ST)u art (i) ^ gf ftR:# fggRgT | fw? 

{STr (sr)„] 

<h[diu, {ST}^, d{u, (Sr)„). d((ST)u, iST)\), d{u, (STf\), 
J((sr)„, (sr)„). (d(u, ( 5 r)„))-i d{u, {st)^) dasT)^, {.st)\), 

0 , b(u, (ST)^) idiiST)^, (ST)^ d(u, iST)\)yft] 

<h[d((ST)^, (ST)\) d((ST)^, (ST)\), d((ST)^. (ST)\), 
2d((ST)^, (ST)\), 0, d{{ST)„, {ST)\), 0 , 0 ] 

<g diiST),, iST)\) < d{{ST)„, {ST)\)=MST)^) 

?aft smr 

f[{ST)\] </[(Sr)j 

'sfr f^ET 1 1 gf fg^da- fas | r«f> 

iST)^=u 

^ ^ ( 7 ’ 5 )a=« 'RTfi% 5 r==rs 
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Tft ^§rRT 


^ fes % fwtt f% K 3rf|#r t 


y) < (rf(jc, j))-^ Kx,y) < 1 % 1 

w ft v(?£3<), stw!^}^ ftn: ftr| 1 1 

d{u, y)=d((ST)J‘, (SD/) 

<h{d(u, y) d(u, u), d(v, v), d{u, v), d(v, u), 0, 
d(a, v) d(u, V)) < g(d(u, v)) < d(u, v) 
^Jjfft f® n=n(u, v), ft'f ir^ 1 Jfjffft 


srtr: 

•srn- 

fqift 


(5r)„=«=(S7’)„« 

(SD„=v=(5D„» 

(TS)u^u=.(TS)” 

(7’-S')v=v-(r5)„« 


sr=7’5 

3RRT: OTT% ^ gf I 




^fts?mT rsTfe^r ^nrfe: (j.rf) %?fercT srr?rfta-«T 

ftRf?Tfe?T # g[fe gigV 1 1 




^((ST)^”, (ST)y>} < max [rf(x, >-), i{d(x, (5I>+%, (S2»), 

(5r)7)+%, (sr);,)), 

(^(x x))-i (jr);,) J(>». (5D.,). 


4x, y) d(x, (ST)y) d{y, {ST)^\ (d(x, (ST)^) d(y, (57)^))!'* 
b(x, y) (d(y, (ST)^) d(x, {ST)y))m] 


™ ,K. ^ .r-r., * sr ^ rs ^ 
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fewpjft : 13 333 3?r 2-|ft5' 33fe: I 5 37 fIrS f^3T STT 3WT | I 

fH^icTT-srnTRr 

srf|3 srw # #3Kt if 3fo n^o <fto f#! (t3lfc33 f353f3irT?r?j' spqrsrr) % sff 3T3 
333 f%3T 33% f3% 3^5513 f3?r | I 

f33?I 

1. PrWt:, 3 to, Publ. Inst. Math., 1978, 25, 193-194. 

2. q 3 o 330 , Math. Japonica, 1978, 23, 201-204. 

3. Ph.D. Thesis, 1981, Cfa. IV 

4. %o, Publ. Inst. Math., 1976, 20(34), 73-77, 

5. 3 fo 3 fo, Publ. Inst. Math., 1978, 24, 197-199. 
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^ fiTIT 5r*Tf 

ifira ^ q firren (’To sfo) 

[ 5IW— 11, 1990 ] 

?nTw 

srrg?! ?dsrw Jr ?r^ % ^r^Tf^r ^oft ^ {ZP, x,^ Met sttt 

arginiJT fspJTT 1 1 

Abstract 

On the {ZP, \^) snmmability of deriyed Fourier series. By Devesh Kumar 
Verma, Government College of Education, Bilaspur (M. P.). 

In tbe present paper the author studied the (Z/*, X„,) summability of derived 
Fourier series. The result generalizes the theorem of Vermal*!. 

1. Firrr f{x) e L (0, Itt) 3fk 'TtT€ % yifT 2^ srry# % ttfi 1 1 ’TRi 

??r Jr 'Kfr’rT ^ofr fJrTrRrT 

1 CO ^ 

-Tp ao+ 27 (<2/i cos nx+b„ sin nx)= 2 An{x) 

2- ,_i n-l 

(1.1) # 'RfRT 

2 n(bn cos nx—a„ sin nx)=» 2 n ^ni^) 

n-l »-» 

^’fr sftt: rrf y ^ rUt fF f^ri^r 


( 1 . 1 ) 


(1.2) 


m=f(x+t)-f{x-t) 


(1.3) 
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Z^y B,{x) (1.4) 

*>"-41^-'’ <'-5) 

C I x w I 

ITRT 2: a^ fT |f 3??f<T =?Dff | I 

n 

5jl== Z Ufjfi 

»M z (ZP, \„) f^ftr ?r sfrl^l nfk 


(T„= lim Z a„, k s/e (1 5 \ 

fj— >-'Jt5 '■ ^ 

?ftwT j 4ft aftr »r?rgT: ft sr^f f%irr »nTT |— 


n 

k-i 


ZP+h 

I+A^^ ^ 


an, k 2* 


(1.7) 


n^mp (P HTcT I) 

-4ir P^i m (ZP, \j %F4^?f4ftt*i 4fr [f, d„] f^fsr 5f TFt^Fa-^r ^ ^^ft 1 1 
2. ^ [F, d„] ^f^'t^mr qnc sr^q- f^nn |- 

sr^ V : JTf? g(,) (0, tt) if qftqs qT5TT ft sftr g(/)-^0 3qf-qjff i-^Q 3^4; 

^ % m (r,, „) Jr qTF ^ qt ^^'t (1.2) [F, d^l % I sT^gq 

wtWTO W srt^r 

^ ^ ainr : qfq ^(^) (q, .^t) q fqpqT^r qT4TT ^ sit^ git)-^0 ^jff-qqf ^-.>0 3)^7: 

%qr qt 0<q<7r % (>?, tt) t 'TOT qqq it m #oft (I.2) ^ZP, AJ ?f4>3rqR ftnt I 

3. srw ^ qqqfcB 

F„(.^)=:^ r •f'iO ^(&iD(n+l/2]i) d i 
Jo sin t/2 


(3.1) 



3£cMv- ?t ^ 
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m: (1.5), (1.6) ?r«rT (3.1) % 

o‘fl= J' 2 [ c„ k git) sin(A:+i) cosec tjl dt\ 

|i=o LJ 0 J 

[ f"*" ^»’ * cos(A:+i)? dt 1 

'7T Ar-oLJo i 

(3.2) 

(3.3) 

+:^ * sin(fc+J)< £(?(0 

TT Jo jt-O 


— ^ Ob. it sin(A:+^)/ tan f/4 dt 

'TT IJo 

~^n9 1 O'/jj 2 3* 

3R- crfTqF?7?TT ^ cm arf^RTTor ^ 5ftt?r qfTsrr *ft 5rift>r ^ 7^1®’ 

o’n, j->0 n->co. 

2 ^ 

cri„2= i sm(/:+i)7r 

'TT 
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«I |!mtt+»l < 1 ™ (3-5) ” 

' i l«.,.iri‘'*«)l M 

j ir o A-o 

f" sin(*+|)^ ^l'{0=(!' sin(k+i)t g{t)dt 

j s 

jjT £>0 % {%tT ^ir *0 w 5r^ 1=1 1 

sm(k+l)t g(f)| < € 

k<ko (^m=T-%t?ar sm &) 

fm P I’T yafa? Wo 'F t 

K,*! >-> 0<A:<A:o cT^TT n>«o 

Z an,k (S + Z )a„,k r sin(fc+|); g(0 dt 

=4 s.i+Zfc 2.« ^T=IT (3.8) 

rf! 

\Ik, j-il sS Z \a„, il [ g(0 dt 

Jf-aO J 0 

(3.9) 

I4 2 -s!= Z flo, f’^ sin(A:+i)r g(0 

i-io-^i ^ * 

< p Z \an, i! 

k^kQ-^1 

< € 


(3.10) 
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tHfOTT #3ft # #^5nfV5rcrT 

5PPTT (3.6), (3.7), (3.8), (3.9) S«TT (3.10) tr^ iTT %S | fip 

< (iV+2) € 

n>«o ^ ® »TmT I I 2 a„. k 4=0(1) n-^(X> 

JTT^ ft^TT I I stcT: 

cr„, ,=0(1) (3.12) 

ST? ST^P^ % ?RT {ZP, A„.) f^fsT % nRr^ET ^ SJTR if 71: 

cr„. 3 ->■ 0 « ->- 30. [3.12) 

(3.2), (3.3), (3.11) fTTT (3.12) ^ ^ ST^ # ^77% ^ 

I I 

fcnwT-5Tm 

?T wts f 7K 77T flTT 17 77^' ^ TTTTt 7^7T 

f7^ I ^17% f77 7 3TT7K) | ! 

f777 

1. #ft>7R?5pt, Michigan Math. J., 1959, 6, 277-290. 

2. 77f, IT^O %o, fg^TR 7f777 SRTiETR 7f777, 1982, 25, 331-335. 

3. f7777, 70, Trigonometrical Series. %f?77T 7f57r77 ^17), ifTR, fe7t7 ?fR?77 
1952. 


n 

p an,h h 

A:=o 
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*TcrcT^ ^?*T«rrcT gpx 

(fgfn:) 

[sneer — arn^er 7, 1990] 

frnro 

'TcTTTg; ef«n ??r% sTTn-TTn % sr^q- nraff ^ srfirarTer aTssr^wr qrr anferner 

fiT % f^^TT nnr I n5^f%er airPrer €t f^^rfer # smpfn ^erqrt efln eftferf erqr 

^ sff^ ePT 5ft n^fr I 11441 sq-F^erqf (6492 T^q- ri# 4949 ftgraf) if ^ 41 

(0-35%) sirfterjfr ^ srern-arern srsfrre # ^j^irarra' afgaftn arsq-q^qr qnft ’rV i erg^TR 
if stger^T araqarenT (0-34%) gf55nT ^rg^Tq" (0-54%) qft g^mr t 4R nqt qnft i %| 
erg^R Jf tft^feR5ft ^rsnr 3r?q 5r?a''jfT qft gernr Jf srfirqr Rnt n^ft | gf55R 
ngarR ^ ft54ER5it arenr arfsRi qRt qqt 1 1 

Abstract 

A survey on digital anomalies in Patratu area. By Chaturbhuj Sahu, Depart- 
ment of Anthropology, Giridih College, Giridih (Bihar). 

A complete enumeration of all the house-holds of Patratu and the surrounding 
four villages of Hazaribagh district (Bihar) was carried out to record the incidence of 
congenital digital anomalies. Pedigrees were constructed with at least three genera- 
tions. 


A total of 41 (0.35%) individuals out of 11441 persons (6492 males and 4949 
females) were found with various types of digital anomalies. The incidence among 
the Hindus was found to be slightly less (0.34%) compared to those of the Muslims 
(0.54%). Among the Muslims greater incidence is probably due to occurrence of 
consanguneous marriages. 
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The incidence of Polydactyly was found more than that of Brachydactyly and 
Syndactyly among the Hindus, while the incidence of Syndactyly was found more 
among the Muslims. 

^ spjtsttct arazR-m ^ ^ ^ ^ stsitjr 

|WT 1 1 "n: 55RI55T4J m t t ^ arfirf^ ^ ^ ftift 

I I 5 r?f 3 ^ ^ ?rf cTTlff ^ 

OFT^TW 3f|^ aioiitcpsn % tr^ WZ^TT ^ 'TOT <4^1 HF | cT^TT ^3^ aTTJ^fW^ q^f. 

TO snn^f qr SRJTW SFPTT 1 1 TOTTO^mr am^STTsff 

I I 


«T*nft 1^ : 

fiq- tr# tc qtl sfjfTOf Jr qT% ^toto arnirntyr ssqfqa-qf % stq?!^ 5r«rr 
5r5pqf =PT arfqror tpr % frttOT f%qT to i ftpr ?rff5T. qro^. totot, q:TO 
TOiTqNt%sr?^ ^nctTOiT f?r 11441 sir^uf apt fsrrrJr 6492 5 ^ g-sqr 4949 
^ TO I sTTOq qiT f fro % fJfiT ^ sjrfqar ^ ftsrRr # snwfcr g^rqt 
#T qtfejff gqr ^ qsiiq^fl affer qn: 5fV >rift i 


— — 

TTw*? fr«n 

11441 srf^jff 1 1 41 (-35%) sqfsRfiff Jr 3r?^TO arj^ftiT srsT^TO qrjft 1 
q cTTO sqftgr f|?f ar'k ^ ?> ?rg?T^f % 3^^# srr^ 1 1 

?rK»flr 1 (q>) 

qrog; to t sthtto aijwlqr arerarTorgr # TOrsTR^rr 


{%f ^f) 




'fto ^0 

Wo ^To 


3T?W 

iftq' 


10333 

28 

3 

2 

2 

35 



(O. 270 / 0 ) 

(0.029%) 

(0.019%) 

(0.019%) 

(0.34%) 

fferir 

1108 

1 

X 

4 

1 

6 


11441 

(0.09%) 

29 

3 

(0.36%) 

6 

(0.09%) 

3 

(0.54%) 

41 



(0.25%) 

(0.025%) _ 

(0.05%) 

(0.025%) 

(0.35%) 

qto Zo: 

rv 

II 

Zo 

^o=l'^gTO3T# fgro 

^0 =f?r^^Tir5f) 



arg^ftJT 3r»R5irT 55 

1 (gr) 

( 71 ^ HflsrTaff % ir) 



6492 17 

1 

3 

2 

23 


(0.26%) 

(0.016%) 

(0.05%) 

(0.03%) 

(0.36%) 


4949 12 

2 

3 

1 

18 


(0.24%) 

(0.04%) 

(006%) 

(0.02%) 

(0.37%) 


^{RofV 1 % ^ TrTT I f^i afjrft % STfTmTTW ^TSST^T 

^ srfsr^ (0.54 jrfcTO^) qr^ wh 1 1 f^rf^^fr ’yq ir ’pts (q;T»F#rJTfr) ^kw^^ % srttw 

t f STT 1 1 

%? ’T’pFT ^ ^ Eiz^ # cpf wsrwf qfr 

55rHT If arfa^ qtjft qjft I % mo sr^rrg^ % qPcmq if F^reqsrmff 3Tfmt> 

qrm ’t4t | i q^'f qfimaff % m?# if i?r mrimmm if qfft ftrwq men: qff | 
w'qffqqsmm % smq if q>ff if qsT'st 1 1 

mqqft 2 


q^RTg; if frfrrqsFmmft ^ mrqr 




fT4/qq: 

4tm 

lT4/qT 

4Tf|m 

514/^ 

jfm 



6 

5 

5 

16 



1 

— 


1 



4 

7 

1 

12 


0 

— 

— 

— 

— 



1 1 

12 

6 

29 


mr'qf 2 ir 45 mn | qfF^nrqjrmft orsr’ir if qHf 5 V frfmjff if mai: 1 1 
;fr^?T 4 4 mfiTsqmmi'f qem t ® 4 fq 3 r if miff 44 t 5 T«ff ^ 

arfirfW sfjform qr^ff qqt 1 1 ff=| ^ frfir^qzT 4 ?r'f €f wqqi 544! t ^rirmr mrrq 
I sr^fqr qfimsff t ^ 5 T 4 /qT m?ft srmmq'ir amrfErqr qmf mff 1 1 
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3 




ar»j5ft 


?nRR 




arfCT 

s^ 

F§^ 

6 

2 

8 




— 

— 

— 



^Wl 

2 

I 

3 



ijfenr 

— 

— 

— 

^jRfr 

pq- 

^1^1 

2 

5 . 

• 7 



irfenT 

« 

~ 

1 

1 



f|^ 

2 

5 

7 



^feriT 

— 

— 

— 




12 

14 

26 


3 W f^F^H ef^flrqf % % sr^i'd ^ ^wf^rr | i ?rR'jft ^ 

’=^ fRi 1 1% ^5!i5r ?m ar^T 1 it# 

^ 3^'^ % ?r^ t ?riTR 1 1 |R % %5 ^ ^f^q-5f/3r5RT W33rn? giff ## 

^ W sr?t; srk ?r2^ ^ fir^frrr | ^ ^ ^ 

^ fKm^ ^ ^T 1 1 


4 

qFfewjRft wsttt 




srjsfhr 
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^-Tcjqyr ^ tiTP ^ fiB|^ ?mT 2 

f^ irff^ % ^Tf*r?T 1 1 

SflfT srf^^f f If qT!TT TOT I 1% sftT! 3TTOX 'SiiHli? ^TTOT ^ 

Tfe??T 'ftf^^JTTOft t i%f?r STTiTO ^?ff TTTOT STTf^ ^Tlff ^ WTOT % srft^ 

I I q? «ft TOT t T% 'fr?TOf?fiir?r qqqT TTfTOSBTq^ TO% TT^T^ % WK ^ 

rq t ^TTOnr tr^ it #?r I ?rf%q ^r?irqt pq- tot^t sr^rRt 1 1 

^'^'t ft 3T?q 3 3 TS!i^?stTtt fq.-q Sf^R # | I TT.^ %| pq % 5JTO^ ^ t 

f?ns qRTOTT ^gpTOf I fqq^f ^t | ^ ift qff 1 1 % 

pq q STTfi^ T7 ftre =TO?: ^^rTOT t I fTOTT ^ ^TOT Hf | | p qferq % qfSt 
if 3TTOT iT|t I — TO^ TOfror^r ^ p tqr-#qt srr^^ 1 1 ^q- '^j^rt p> pr% 
q ^ft t I iTf TO ^ tror I I 

qeftqrPJ % pq % p 'fffro^sTqq qqiwqt ?t qqq |it qg pT«r fror i fe 
qTl% 5 TOTqqt TO ^TOTTOTOl' TOTT^t sffq % TO?.% p; TO % TOTOT ft TORT | I 

TO^t^T p ^ fq^TOTTOft p TOTTTOTqTOlTOft TO srsqTO |ti 'TOT f% 

qqT^ ^TOTOt^^HTq^ qp tTOciT % qTq TO?ftq | i 

% qtq 'rrfqTOTOqt, pr w ^ftroroqt p pr fTOTOTq5ft qf^d 
TO q'qq qTTO |TI TO% qptq qfTOfqprTsff ^ TOTOTTTO qft TOT^TT ^ ^ | 1 

TOR^t6] q TOTq TOiSq^q % ^?t 'TfroiT t BTfqfRB V qtfTOTOTqqt ^ 
qqTqqt TO qsqTO fipTO ! qiff% |qq qffqqTOTOqV 'ffq TO pp p srRrfTTO pq Aa to 
fTOTT fTOn afrt TOT fqr qVqteTTO sfk fTO^rro srfTO ^ ttto ^'f ^ 'rfroRTO TO 
sTT^Tfer 1 1 TOT-fTOT % ffqqT qtfTOqjR^ ^ iTOTt TO qq% TOiqf q^ TOq q qftf 
qfTO^q qPcTOq q|t fqqT i 

pp qsqqq q mfqiq qqjR ^ sfjqfq qsqpqr TO TOftqqq ?TO % q^T qr^TOfer 

TOT q qqfqr qqr 1 1 ^f qtfqqTOTTO sttotot f q?tqTOwt pf fq^TOrroft # 
pqT t srfqqr qrqt qqt | qqfqr qfpq qprq q froTOrq# tott qfsr'q fqqt 1 1 qf 
fqfpq wj % qpB fqqrf % ?Tqq it i^t 1 1 

fqq?T 

1- qrf, TOiq'^r, qttfqqq; 7th qro fo q^To |o ^to, i980, 28. 
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2- ?ITf, 6th fo 1^0 Hto, 1980, 9. 

3. iT?ityT, %o ?!%, tpfo, 1961, 1-4. 

4. %o #-o g-srr -dq;, #o, 1963, 54, 219-22. 

5. Wij, iro, #;t, 1969, 274-276. 

6. ’SRRcff, trjTo anxo, fo 3ro ^0 1971, 945-948. 

7a =41^, itito SIRo, fo 5ro fqjo ^0 |o %o, 1975, 1 175-178. 
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cT^T 3?T^f^ f?T^tT5TT 

iV 

5Rn5 

f?^T»T, *rTs itrs 

[ srra— 4, 1990 ] 

?nTT5!T 

?rsrr % aiRnra', stFj^cr aJrR?T4r m?fr smR + ^ 

^+Ai max> +Ai^-Ai ^ 3?5pTrR-f^?rar Vi^ ^«rT srfk^JT 5g>inciT^ ^ftwT 

snm — Ai ^ f^-Ai max ^ 1^4, ^51, ^T-miTT sftt JTFTT f^'rpf 4?! ^fi^cTT 

I IT# BTTfffT V TT f?T#7?TT ^T 3T?3m f%!TT W I STTRC^T if 3Tf5r^ V % g-T*! 

F+Af max ^4? ^?4;T 3RR^ Fj' -Ai ^ =3?SJft5r ^ SfTcIT I, 1 5im V ftsTT 

I; F % ?rT«r _ Af F_a/ ^ ^iT?r: nzm 1 1 m F_^;„a^. 

Vm % ^’TTR, I visible ^ ^ I; ^ 7 % ^3^ mfff ^'V gHTT ^ ffpR ITTfff 

% 1 1 sff^ / cT«rT V % ^rw f,-' ^?rr 1 1 / sffT v % f,-^ % W 

^ sn^^TT Ai % Rfsfft ft-^TRf % STTETR TT ?F?r^ | 1 

Abstract 

lEtensIty and frequency of irradiation as determlaants of the potential lii?ersioii 
for the Josh! effect In naphthalene vapour. By Jagdish Prasad, Chemistry Depart- 
ment, Meerut College, Meerut. 

The studies have been made on the dependence, under Siemens’ and Sleeve 
excitations, of the potential for maximum positive Joshi effect, the first 

inversion potential F/ corresponding to the change + A* and the potential 
^-Atmax for maximum negative Joshi effect on the intensity / and the frequency v of 
the visible, x, beta-garnma and gamma radiations. + A^* increases initially with the 
applied F to a maximum at KAimax and decreases precipitously thereafter and 
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TOT? 


inverts, at constant / and V, to —A* — A* first increases to a maximuir. 

^-Ai n5s* then diminishes slowly. The potential V+Ai max or V ^^,- idet 
fiable with the breakdown threshold potential F^, increases with IvUible’ this is in: 
pronounced at small than at larger values of I. On the other hand, F/^ diminis 
with / and v. The diminution of F,-t with / and v is explicable on the basis of Joi 
%eory for the phenomenon A*- 

3fl?fr TOT? A« TT f^T^ ?|?T TT^? | / cT«TT v TO ST^sf? 

V ^:r f fe % TTT? srk ftro v im\ v ^ ^rr?, F,-r to, tottj 

?t 5 fi tot? to ■JcTOTTO? ?TO? 3 rr?T I I A* ITT I 

TO? ecr?? TO TO TO? TOC? ?T% 3 T?r^ 3 T?^^f ^ ?TO f%?T | I TOT^T? TOTOft i 

??TOTOT ^ 5 TT? f ?T t A' ^ ^ ^*TT V TO f??? # f??TOT 

F??? ^ 3 rf^ ?ff I I to: 3 TT?TOT? qSTOTO^ sfr^ft srtfTT? % 1 %tr f?TO, A -a» mai 
?TOT ?cW:TOIT fror? F^r ??T 5 ETOf?^ ?TO? % f^tr y_^. ^ 

1^?, ^TO-TOTO srh: TOTO f^r^TO ^ TO?TO / to 3 TTf% f TO FtTOTO TO ?f5cT %g- 

?£??? Ftott ??T 1 


spffnrfTT?! 

?t? Tft%TO TO? sfrsftFr^ c ??T TO D (^TO?-?^=3.5 ^ifto) s 

5T?5? STE??? if f%?T TOT I 3fF?1f??f % if TOTO 0-5 ?T? f 

#?%?!? ??T ? ffV ?TO ? 55 3n?>^? T^T TOT I ??? ?TTOf % 3Tf?ft?? ?% 

TO f??TFT? pCioH8=0.2 f??ToHg 34°C ?T pl2=0.47 fiTifroHg 34‘’C TO f 
?'•? TOT f??T ??T I 5ITO? fTO?-qFc?? ??T TO?T?T ??t?TcTO ?TOftTO ???tfTOt®-®l i 
??T? ? I 

TOTOlr?-TO? ? TO? fsETTO % TOT?? f^TOT I % Ftot ?5rl A ^ ??T f^TOT V % % 
B ? STE??? f 4 ;?T ??T I UTO-f?rTO-?E??? % C ?|?? ^ ?|; toF?? 3 TT?'t# 

TOT D TO ^f???-TO? ?fTO ?'l?f-?T?T-FTOCnff ??T 5^??: ?T?T-^TOf If 

JJT ??T I I 200 ?T? 220 TOc? % ?TO jq-?!? ????? ??? ^ TO? ( 3700-7800 A) 

% H 7 if 5 r?TO fror ??T I ?# A # srsr to sti^Fto ? 1 tot i (I-40O) ?Tt Fto?e 
iFi ?FTOr?? TO% ?T 7 -tTO T?-grrTO?r?( Ftttt? TOTO m?T ??T 1 tT?5r-ftrTOi 

(0.1-0.2)A)#?rTOTl??T5TTffTO (0-10 m A) ??T ^?te-F??H 

(80-112 pkV) ???7j? Tfrofro f%?r tot i 

'TfTcrw fr«n 

F tTroFTOft^J ?fTOT?f % ??T? V % f?rrfr rnwf % 4.^j ^ ;tt? w 
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inverts, at constant / and v, to -A‘ at F,-i; -A» first increases to a maximum at 
^-Ai and then diminishes slowly. The potential V-i-Ai max max, identi- 
fiable with the breakdown threshold potential Vm, increases with Isisible', is aiore 
pronounced at small than at larger values of /. On the other hand, Fy^ diminishes 
with / and v. The diminution of F.-r with I and v is explicable on the basis of JosM 
%eory for the phenomenon A*- 

iftsfi' HTTR' Ai T‘r *r|T JTff? | v Tt 

F ^ ife % t/k ftsTT F iT^ / V qi?f f fe % m*r, Tt:, 

■sffsrft ’ptfR «FT TrStimw 3g«TT?iT5p TOff StWR Jt gcStrpir ft ^RTT | I A' JTT / 1 

jnsT 3P%q^ % ^!EP>r %5rT 1 1 HFnft 

3?^^ I- WTcT |3TT fr ^ Ai ^ ^ r TT ^SrtPJT ^ 

fwqw n 3?!^ -smss JTft 1 1 strr: stfsT^ir ?gotTcir^ sM shtr ^ f^q; A -At max, 

srm iw-m rtm sftwr srsfim % f?rq F_y^y „ax ^ (i), 

sfk ’imr # cftg''TT / qqf 3nf% v fqrsr^tTT ^ snf^ ^ ^ 

frin w ! 


=ft?r ?ft%'3r 5Ff=? sfr^^t^g- a,b,c^^ d (?^'t^-f^=3.5 ^o) ^ 

5r?5a' srsJtuflr ir fw wr i afRtffiJTf % ^ fft ®t€t 0.5 tmT 

#7^^ fTSTT !Fn^-7tft ^ ^ 5?? if 55 amt^fT W JRT I ?PTcT % srfcrfecT 
m fiTfffer 7;r.% pC3;oH8=0.2 firjfToHg 34°c rrr pl2=0.47 fJTfitoHg 34°C 77 fl 
^ fer Jiqj- ( ^r qp?!^ tPTttTTcTTT TrTTTt^R % 

7 t 


777Ht7-7W t 75q f^vipT % StVcPTcT Mqrrf I % f?rtr 75ft A ^ 77T f7fir?7r V % ^ 
7# B 7 arrqiR ftTT 7tn l uqB--fqTyq-3T5qqq % %it 7?ft C 7^77 Ttt tI ; armifk 

777 ’=?ftq-7?ft D ^ 7f77 Tt^f-TTOT-f^WT 77T ^777; TTBT'f^TTt ^ 

fer WTT i ! 200 7T7 220 Tlei % 775^ 73777 757 Ttt 757 (3700-7800 A) 

^ % «T ^ JTTqq fen 77T I Tvft A 7?t aW 77 srt^fen TtTTT I (1-400) Ttt few^- 
^7 # ^ qfefqn 777% m7-tf7 77-m7T7r7t fetW fRT 717T 77T 1 tr^TT-feToff 

(0.1-0.2)A)^7T?rWT l77T7rffiT v qj) g-qrr: ^qt^-gHT (0-10 mA) 77 T ^-f 777 
(80-! 12 pkV) 777SR TfeffTcr f%7T 77T I 

Tfturw ^ 

xl 7ferrfff % HTR V % feq TRt % fer -f Ai 37 ’IFT ®F7?T 



ir 3fTjfr sriiH 
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STT, 5rS% 'TT STiTFST t ?f=fT ! JV- T TJ'? - 

"TT -/^I it W , Fi^ f it ~;J hi' il m 

\ Vw- ^ 3 ^ it, j.H: W, rjj yr’ ff: —^i % 

-j-^f ?r ^’T’lr STF^ ^ I ! ±%Ai—V nw. •rirn’r h « I w 

4-^z i? — Ai — Ai ^ +Ai |l 5fTRT?f?¥T»?j-3TE5r£rffiV-”5 

% q^ 5rqr | Fp Ai Pt Frf’rFr #p + a? ^ — A' ^ ^ t ^ 

Pt trs^rr m/p^rr 3 ?-ti% if ffe sfti: ar;^ it ^ ?kt a-^fe irqt I-— fF?T7- 
OTxmrfr ?{mp^-^p=r itp % ptp, fTm q;T qt:?JiFoirf?'7 tf’*! ^^Sr,H h i 


±Ai ^ 2rf5iJT % f^tr it^t fj^if^fiT fr jtt •■ i ai 'Ft 

;3?T{% it, ST^ir^ V % ?I<T ScT jF if STcTPtfW” h ITPTSr-t^ 3^*T't5T 

itar 1 1 5nE^-qFcJTFTP 5^¥q pt 4> h '^r 'mfit |- pr^-fs 

^4 tqv ^tli3 ,^' = ^_.Fl/s aTTT fTPI | : '3Tr-3gf SFjqfl^ t' ^151; 

|, ^pm-Ffe?T Pt srwfir ^ ^ arpqq-T F m | fp #’ 

^ ftp STTqrpt STPTP PT spf hv % P^TPP PT ?P% PP oTPT 'S PP PrPPP ftPT t 1 5%PfiPt 

qp fpTSPTPP PPI % tpp%pr fpppw % STPFTT ilPI |, fpPPTT fppPH SJ*P it sripppp v„ 3 .i( 

PP itPT I sffp fpPPT 3n??PETIP PPtPPP imv*^*=/!V-^ ^^TPqF-pPP fipPT PT 
PPPT I 1 ^PP PPriP-^pEtpf PI ’^p fpftpp 3fp. PPTtflP tp|pT^ PPI p PTP ^fPt P[P 
snpp PPTP |; pppp P't Pf fppi PifpppT P h fpp;%p it^ I. PT ?pp?H ^ # Efpp 
q;pp pp: Ftp ^ I- F pp pt ptp 1 1 PPPt pp pfeptppi % pt^ . ^ 

fPP FT I%P§TP-5PP ITTT PTTT Pt pft PPTP t, PfjP FPfP-PfPP PP % 

?FTP t pfpp ft% Pt 5T1P flP I I PTTIF t, F„i it PPFpT Pf%, STPTP 9rPPP FJF PIPT I * 
fpfPP STTFpt Pt 3T?FPT PSFT % PTXP PPIFT PPrPTPTPt-STTPP f^m-f^V^ it Plf 

SFTPfTftP PfPPPP PPPP Pf PPPT I I ^ PPTP-liRETP PPPP ^ PP fP^ I. 

fTCT STPTP it, i ^ ffe it% %, + A* ^ ^ * 


V, F, II4>' PPi P?PPP % p?P +Ai ^ ^tPi I <^' P pfp Pt FcptIpp- 
HPtPPP I=AT^ exp. i-e^'IkT) it PfePlPra' P^ exp (eF^'^jkT) STK^ ?IPt 

I, FPfP ^ PTir ^ ^ ^ ^0 ^ ^ F^’IT^ SPW PPP^ 

|[ 12 ^ 13] I Vm % pt%, 3TrHPK it PIXT /j) ^ppp: HTfeTT-P*P'^ glPt ft ^ ^ 

3FP% srPTP-^?T^ Pt 1% p PI^P +Ai it* I ‘ F PT PH PP I. 

sip: PPPP STTPPtPPP % PTPW PP-PPOT ^ PP Pl^ Pt PtPP I'tj + At='^ 
ifcD ppfp A THI fiPTtP I I PTtfP t^'t fPP ftt ^P-f^TP % fiH, ■F’ PfPPTTTTPt | 
Fi,PP3'HPP^irHH| fPlog(+A0 ^PTP^THH 

itpt PT^ts] I 
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SRTT? 

TT fw 3?TT, ^ srh 

m SfFRT # flT3?TT qJrf'?T I, ^ f^TOcT STI^fsRT # aft^ | I ST^-xf^ 

srstr^^Rr qr q|%% mr g-?r?ftqr?;«ir |> 3^37 1, 

3f^ qf^q qrir ^^qjrqlf qrr qq^-fqfrr q^ tq-%. 

fq |T fq#qw it 3fTqr 1 1 sTrqrqt m-^ % ^tTR q qqq-q®’ ?%q?fq sr^q^qf^^ #qtq-q?r 
^ qjqaqrq fqiq ^ qqiq f, fqqq?t qqjnq-^qsrq q^q-qi q=5=q it^ | 1 ??r qqiR 
wqi fqqrq qqq % arqrqq qq'rw I^qqrqt qq fqqtqq itqr 1 1 ^ i%qsW 

% Tfqqq % qq!:q, sTniTm^fi qrqw qqr 5%q?Tqt % qm#q % qin'T aft^ r qqr "neg 
qjpqf % am qqf Epr tqq%m fqqqw, arfro itwr |; fq qqq-? ^ q?qq7 qtsr q?q?q |, 
fqq^ frffq-fqqqq qftqfqq it 3qqT 1 1 qjqq: qi^ qqq?r qqr »• sit?: -nOg sisfqff gm' 
fqqqMi, fqtrqq: fqpq 3:31 qrq f^qsfqt qq qc?n#q fqqs ft |; qft ^ qmq 

I i qqifq, ssqfqqq iqqefq qqfrq qft qR q;T% # qqjq ft |, srq^ feqtq^ 

qfrqqif % qffq ^ ft fqqqfq +A 2 ^ qxRqqft ft% f 1 ^ qqqq +Ai q’qf — /\i 
qsT qf-qferfq grar |, fgqgq qtfqqtqrqj qr qarq ftqr 1 1 qq _^/ qft If +Ai 
qq qrq arfsrqi gtqr | qq qf<qTqt + A/ qq qgqq ftqr 1 1 % qf% % F qqqr |, fqq% j, 

qqf qqqq anrfqqqrr P qqq 1 1 F gft ffe % fqtr, p—ff^pjp^ ^ qTffcg- 

I, qqfqr P qq qiq qq qqTR % 3Teqq^ q qiq: qq?R 5 ® qt fqqto Hg qftft qq, qqfcq 
3^ ftqr 1 1 qft:qTq?q^, F % f q qqjR % qfeqqf % fqcr, 4> If qfrq^q ftqr I, 
fqql' qrqqq, q^qrr^qt 3q%?r-qqcq arq: — qs^ | 1 fqmqq % qqq^ qar % 
qqtq fqqrqrq sqq qft f^T^nq grtr ^qqpq arqrTrqqqft qr^^r qqq tqr 1 1 srq; ^qq'q; 
srqjTTqqsft qrqq % fqqf'T ft% qq f q # qrfqqrqr p qq mqt f, qf r^qi qfrqqr sfq 
qrqr | i qq =q, m dq qft <tr qn^ qr?t ?%qqfqf qft qqqr qqr +/^i srl'STT^q ftt 

I I W: qfarq qfw^ 4.^; qq qrqr 1 1 F/ TT, /^=/£ qqr +Az=-Aj, sFqrrqqqft 
srr^q qq fqxtqq; qqrq, qq^Tq % qq fqqrqq qjlr flrqqfqf % qqrq % fq?^ qrrqT ft 
qrqr 1 1 F,-^ % sqr, rrqr q|;fqq Fq^ ^ — Az ^r aTfaqmr qqr ffe zpt oqreqr qqq'q; 
fq%qq q hes | i f % sft-?; s^fg-^ q F if qrqfcq -^t qrqr 1 1 ?q^ snq^qnfft 
3q%q-qq?q qq: qfqq tR q# | I qqqq, aqqfqq qqftq qft qR qr'icl' qilf firqqfqf 
qrt qqqr qqr ?qfr qpq^ 4 . q^ an^ |, sftq yjz % q^qmqrr^ qr%q % fqqtsrqr 

qqrq qqr -az z^t fqqr q qq qr^ |, fqfq^ qftqrqt wrq qqicqq (+Az) it 

qrar 1 1 

1 asrr V qq V,! qft fqq^ (fqf^ I. 3 ) ; ^ ^ 

—A' I ffe % qrRq itqr | qtr: F/ qq: +p^i=~^i |t qrqr 1 1 qf ^ qrq |r’. fqr 
/qqr i' if ffe % qrq qrqq; g^gr qrqr 1 1 qq; / qqr v % ^ qrqf qq q?qrqq 
fj^ % fqq 4 -,^ I qft qrqrrfq^ qrqr !■ qqqr qrffqr i f+^,- qft aftq; qqqrfcr F ^ 




1 : tf 5r*tT^ Ai % !?c5Fr«r-f%^^ spy r^-f^TTI- 

J^cfy^T / q-T Pt^cIT (ga; I-4 : v=24x lO*^ tt ar^ro: 

= 1, 3, 5 er^TT 8 % ftriT 1) 



0-30 0-40 0-50 

kV 


2 : t ^jfrrfr srma % ^ i^a?r-f%Tor. 

STTfrfT V qr r?nqT?rT (qa> 5-8 : 1 ^ 1 - =8 a?^m: v = 19-87, 

21.73, 24.00 ^«n- 25.64 X lO^® % feq l) 
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sRiT? 



f%?r 3 : Erro / fnrr jt^r ^t^r- 

’imi a«n niR f%T®rfr % 3rR#ar 9 : artt 

if am I^; 10 : Z|g_y; 1 1 : ly ) 

% 3 ra: f/ tk sttr ikrr 1 1 / % ^=5^ maf t?: f,-^ t arq^fco ^ ^r sfrr^’Ji ag | f% 
/ % fir srspTT % TOiff if - Ai ^ 1 fe qf|f ficft 1 1 

fwiRn-5n<7fi 

fTo fto % 3rg?q- g?TT^ % fiitl sriirrit | s 

1. >^o qwo, sftiffo ffo?JT?r mfir ^ir; srsirsfyir ¥rrw«T, iirrira 1943, 
51. 

2. eM, rr^o rr?To, Rffto 3r%«jff mi; ITTfir, 1945, A22, 389. 

3- r^lTo 3iRo, mro %fiTo 1955, 23, 1533. 

4. JRTTf, %o, fero 1978, 44, 63. 

sr^ff^, t)^o %o, miTTo st%o, 1953, 43 , 804. 


5 . 



#q^!T ^p:>T Jf smT? 
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6. 3n'^<’> ^^0 ’TTfc fV?To, rr^o STa, 1951-52, 2. 46. 

7- srsTT?. %o. siw® ^'THTo fspJTc q'm, 197 7, 43, 122. 

8 . 5T?TK, %o, f^® f%*ro, 1973, 18, 1075- 

9. sr?rra', %a. ?f5ITflRI? iTTf?T, 1978, 5(1-2), 32- 

10. ST’TK. %a, ^TT%fe^T 1977, 18, 497. 

JJ. srf^, ^0 afro, rr^ ^9?Tf, tT?ro PcR®, 1930, 36, 482. 

12. 951?, ^5^0 tp'o- 1928, 49, 46. 

13. irq-. ITO fe, sfr^fTo TTaTfTe fflfTTa, 1928, A120, 42 3- 

14. snfTT?, %®, if^® Psfeof ftf’To, 1990 (^f^ar) 

15 sr?rT?> %o, ^rato ?frHTo f %^0 1978, 44(3), 1 17. 
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^ ^ ^ fgrfsr 

C C\ Cv 

gTTT irsftffsH *R ^i5m?T 

CX 

a«n 5PR ^ srfTm 

»Tto »T^3r Iff 

cv 

fgiJK f%wr, f5i«nFR>T ansnr fHV ?5iT|Taira 

[ STT^— 3nT??r 21, 1990 ] 

?rrd^ 

sTg" fsra # g;wf^^€cr ^ *1^7 % <^•■^<1^^ 

^ft^ff SRT ^ |f ^Tmf fewrf srr^ | ?rg- =nm f% 00 1 5 t?tt 0. l srrgrer?! 

STO ?r?r-5rfar?Rr ITT f i 0.000 1 srf^racr 75.82 srf^rw #s: 

iT5‘?RT |> 5rT% 1 3f\T 66 srfTrarr sro^f if ^ift it srTrft 1 1 st^tt O-OOOOOI sr^rnTT 
fTTT OT^rfer ^ 4.42 iri^w Jf igs ir^'^T^rgr 'Tuft nift i i«^'t 'T'^sn itt tt^tt 
TTT5T itfff ^TT% trJt tfir ^TT^ ^ irf I 

Abstract 

Sterility and fecnndity effect of penflnron (insect growth inhibitor) against 
Euproctis icilia Stoll. By M. Maqsood Khan, K. A. Degree College, Allahabad. 

The last instar larvae of Euproctis icilia Stoll were fed on leaves treated with 
different concentrations of penflnron. Complete larval mortality was recorded at 
higher (0.01 and 0.1 per cent) concentrations and insect which servive on sub-lethal 
dosage also become sterile. A considerable sterility and reduction in oviposition 
(75.82 and 66.0percent respectively) was recorded at 0.001 percent level when treated 
males and females were crossed together. The sterility effect was more pronounced on 
males than females. Out of the different pairing procedures, the treated males and 
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*T>o ir|iT5 gt 

females pairing produced maximum control over reproduction and reduction in 
fecundity. Minimum net sterility and reduction in oviposition was recorded 2.58 
and 12.53 per cent respectively when treated females were mated with normal maU; 
at O.GWOOl per cent level of concentration. 

fsfifew ^ ijsJTrr: ‘|2Tfr %STfq5iT’ f i itf ^ qn | 

^ 5rrT?«r¥r, frsrr it tiut snRrr 1 1 €ifrt qi?r5ff qrr 

arfa^ ^frr I'lrfi' I ! ?1T% 5^ ^rtRcT t iff ST^TR % qtt ^fir 

1 1 

^ ife sTTtlaqt (I. G. I.) % 7?TTiT?r | art sTRfi^rq^ sr^^F^rr % ^st?rt qrt yirairT jtr 
^ t aftr aftfcr ^ ^tirf Jf sT^firfrarnf qR farTrt anqrr^ f%qf 5 ft% | jftr; 
*pq^tT ^ an% I far^ qffti q|t ^ ^ftarn qR qR qi%- |[i,2] | 

=q^'RTar rf^T ^ % ^RRTR 5RT qR'JT ^ qftiffar ftnTT I gpi 

fr«n ?ftarTRrq[<] % ift 5?ft qq % qtrrqq jr^irafl^ aft ^qtfarirr tt 

?r«rr WRar wirtt arr aisirqq ftrsn 1 


awiTiTcTr^ 

fsftfeq ftftfirqr (Euproctis Ecilia Stall, Lepidoptera, Lymantridae) art ^ft 
(Larvae) ait srR^t (Ridnus communis L.) % arff qq srEftqaTTRT if 27i2'’C qq qrari 
’RT I 54 fqatfsrr ariaf (Fifth instar) art q^ % srarq arq farqi qqr 1 %qq srata 
(Larval feeding treatment) % far^ srir) qTr qrarl qf^qf art l"x 1" % gar^ ^ 
art? aR qatar 20 qfeqf aft fqftpq mwi % 2, 6-difluoro-N-[[[4-(trifluromethyl) 

Phenyl] amino] carbonyl] benzamide) ^ar t fqraR farm qqr sftq q?^ qrm % 
mq arl qfRqf qft^ 3Rrq-3r5rq mq ^ jmrc sra^ar mq rf 10 5^ fqarfmr qfkm ®t? ^ 
qqt I ?r| 24 ms % qf^qf , 24 qrl: % mq q^'t ft qrarit aft fSiarc 

qq fff jft aft qfqfqq qrqt q%qf qt qrqt q|t qk 24 qrl: qq qprwrq q^ 1 

qfq qf ^ |q qr qrq gj^ ^ ^ ^ 

1% qq% % fqtr ^ qarR % sratq aft qckr mm % W if qfq-qfq qR qtaw 

qqr 1 


^ ^ ^ ^ grc^r |t ararq arq fqqr qm I qrk 

qft-T W qqqrftq qq qit qqqrfer mqT (TMxTF). ^qmfqqqq aft sr^qqiftq mar 
(TM X NF) qqr qfqqrfqq qq aft qqqrfk mm (NMxTF) fqfk mm t^q artmt mrr 1 
qrcq q.Rt aq ^ qsqqq farar qqr i q-qt aft fqqaR q<RT aft mqm qra ^ 
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H>0 

’ll t ai’rllf Ir ffrm ^ tk fnq# ’ll- jtI aftT f^or^ arogrf ^ 5n^ ^ 

■mm ’ft fti^m % snn? sttct fen ’tjtt i m sraftr ^ 

srFcmn ^'r % gw sttt ftr^rwr mr i sru ?r wrft wrir 3fe=f ^ ^ 

sfef t ^’ft ^ WHWT (WSTT SRcTT) Hftmw (Fecundity percent) ftr^TWT I m ?i 
ftrwT-fWT srnR % fer sft snrftr fewr ’Ptt i 

wfeirw cRT 

wRflft 1 % wkff ft fftfe ftwT I ft; ww 0.001 srfftww % ^ jrt w^wrftcr 
mr nrn ^ tgw ^jtt | sw wwft srFsra; ^fnnr 75.82 srfftwcr w«rr 
arflrsi? 3r«?r Ift mm ft ^ftt 66 sferar ar^ qFfr wr i sr;r nwft 
2.58 SrftRRT TFIT ’iWT WW 0.000001 StRtW ftfe gTRT W<?WTftn FRT ’p't WTFFJT m. 
ft^nwr ^TTITT ’RT I ft 12.53 srfftw WWW SWWWT 

Wlftt ’iwt I 

gswwwT fw ^^WRW ^r smw wt ^ tt srfw^ wrwr wwr 1 ww wTwrftw wt ift 

^TWrfVw WRT WT WiTWlftw WT ^ WTWIR WT3T ft ft^gW ^Ttft | WW aWTW^TRft wiftWR 

WT'W |;t f 3fft WTW ft Wf ftt q-RT WWT ft; Hfi?r ft twrw wrwr wft-wft gwrft | tft- 

tft w®5T ^ w5wr ^w ftwt wrat | sfk wj'w^r ftt wfst wrdt 1 1 

^ ^ tr^ qftwTw wiiKTw wwr ftftitf®! ft srr^ fewr | 1 ww% fro wq 

ft’wwTR % 0.0045 Jig fTTT wqwrftw gw o ftr|TT (s. iitura) % WT wwr wrwr qft wrww ft 
ftfw ^TT WWT I WW ww-qfwww wflTWW WRr I fwjfer ^wrftt’i ft ftt fTffttwtww wftw 
(Anthonomus grandis Boheman) wft ftr loO ppm fRT wnwifftw 

gw wfiT wwT OfwT I row wro ?ftwi?ww'-®^ ft wt ftRWTR % fft^ftqw, ffe wwrtww, wg'wwcrr 
WWT WWWW-SRWT WT WRWW ftRT wk O-OOI "wfww Wftf WT WW srfWWW WJWWWT 
WIR wt ! ?wt WTOT ro wferm jr|w wtw ft ftt wtwt wroi 

fw srwR fw I f% srttsr; ft^wnnw g^; ftwr wwrw f fwft 

Fw;wwTgw^ ww-grro % ftrg wwwtw ft wrt ro wrorr | wftffe wft gq; ftwr wfgwtw 
twRw f fwwft WRiR ^q- ft- gftR ^ft- g-pq ^fRwj^iqft ^ wftro srfftw ftt ^ 3fft 

wj wwwT k r ^ftsf ^ www-srftw ro qt?t r wftft q;w wr ftwr 1 1 

fwww 

1 . wrwww go ftto, Pestic. Sci. 1978, 2, 373-386. 

TT^ftw, gwo gwo go, gjw^ 3j-q>^ WTWW sfto gwo, ftwrowr* gw® STRo WWT 

^|Wf, gwo flo, j Insect Physiol. 1986, 32, 103-107. 
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3. !To rTTfa mr it?To, Comp. Physiol.Ecal, 1980, 5(4), 310-313. 

4. ’?FT. 'Tito TTifo ^'41 ?i-c. ^to TTSXC Annals Agric. Sci. Egypt 1989, 34(2), 

1215-1226. 

5. «r5!^o tr^o, J. Eco. Ent., 1925, 18, 265-267. 

6. tT43:#5T, ^5^0 tri^o, /. £-^0. 1962, 55, 240-248 

7. fo 3q^5T. c^o fo, ,tnTo (To,/. Eco. Ent. 

1983, 76, 294-297. 

8. t^^fo irrj’o fr4T ^fl=rT*rr5r, Annals. Agric. Sci. Egypt. 1988, 

33(1), 573-585. 
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% (N, pn) ^fTSir fRT e^ST^E?! 

c\ 

f o qTqcf^W 5T«TT ar^fTT Stft|TT 
nftm sisirirsrfrraT, (ito sto) 

??r sr qw if ^oft % (n, p„) ^sq- ittt q^r^r % 5rf>=?rq^ qr trq? ar%ir 

?qifqcr fqrqT | i 

Abstract 

Approximation of a fimctioii by (N, pn) means of Fourier series. By Km. Priti 
Pipliwal and Archana Beohar, School of Studies in Mathematics, Vikram University, 
Ujjain (M. P.). 

In this paper 'we establish a result on the approximation of function by (N, Pn) 
mean of its Fourier series. 

1 . qRT Sa„ €t ft srtfw srq^ {S„} 1 1 

qRT fti {p„} q-Rcrfqqr srqqr fq«r qrr siwr | eft 

■Pn=/’o+/'l+/’2 + -"+i^n> ^ 

S p^,SAPn¥^0} 
v=o 

= — S Sn~v 

rn P=0 


( 1 . 1 ) 



74 jfVilr ar^rr arffrr 

?r sr^anr {?„} Tfr^rffirar | % ar^JT {p^ gr^r srstit {S’n} ifinr | ( 

irfir 


lim t„=S 

JS— ►x. 

fsr^^ f 

i a„^S(N, p„) 

H-O 

m 

Sn^S(N,Pn) 


( 1 . 1 ) ^nr srwT^ ’rir og q-]-???- fiwfiracri ^r srfir^sr st^r | : 
lim _4” =0 

n-*-^ Pn 


(1.2) 


2. ^ mm ft? f(t) STRfff q^^pT I 27r t srtT [-77, 77] t 

M if »TJrrtr?rjftjr | 1 fj? 'b^r if 'Bftg j^ofr | 

f(x)~^i- Zji^ cos «?+6, sin nt= S A„{{) (2.1) 

a«, i„ in=l, 2, ■")/(?) % f 1 

3. I^r % 

Kt)=^{x, t)=f{x+t)-{-f{x-t)-2f(x) 

m= I^(k)! du 

w 0 


/’(-7-)=7’r ^[- ]=r 


f?rfN!)l*l % PTJ^iRfi'T Jl%q- %s fejiT I 1 
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a 

m=\[ i#oi *=o (3,1) 

(2. 1) f%?? .T=o 'R {N) I I 

qr % ft?^f^7f5sr=T ^ f?r5 f^JTT | : 

S^q- 5 

*nqT qqsTq {p„) uqT?q^ siqqqn | w Pn-^ ^ 

log 7!=0 {Pn), n~-> ao 55iraT | qTsq 1 ST? qfe 

#(0=J' 1#/)1 du^O 5rq t-*+0 (3.2) 

f5;| i=x qx (N, Pn) flaV f i 

iRgcT srqq Jr ^ % {N, Pn) qrsq sm qq? 15^ % *ft srsqqq fq;qT 

qqr I ! qiq q ftiqfefeH a%q ^'t fee : 

afej 

qRT fe g(t) SfJx a(t) ^'y HTncJRT, arqqirR qv5rq t i qq qfe 

<P(i)^l' I<^(u)l du=0 [-|[^] ^-^+0 (3-11) 

5R)R I fe, 

'^i^K=.o{P„)S ^ o<a<l (3.12) 

^|t {p„} qr^afe^, aqrfprqr sfr^ sR^q 1 1 fq fe^^q fes 

J 4>{t) N„{t) dt=o (^y~^ ^ 0<s< 1 
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sftfir ^rsjT srtrrr siftiR 


■-P^ S p,^\ ^(i) 

B 0^ 2Tr Jo ^ 


sin 


dt 


5 r|f 


^0 ^£7T r fi j»»,0 Sljj I 

= Ut) Nn{t) dt=I (jtPT 5ft) 


my- 




2^7’, %mt]l 

fes p- % 

f'#(/)Ar.{i)*_o(^)‘‘‘ 
0 <s<w % f%g- f 
^ mm) dt 

Jo 

■ir+c +jji«')^>.(')* 

= 4 +/j +/3 (*rR !?ft) 

®r? 5r%fJTw 2 % ^?qRTJr ^ 

= 0 In 

I a(P„)J 

= 0 (^) ?f^mT( 3 . 12 j^ 

F- 3 % ^ 

rS 

h= I mmodt 

* i/f» 


v5f^ «“->C0 ^ 0<S<1 


(4.1) 


(4.2) 





79 


m 


m 


= -^3-1 + /j.,+43 (jTR 5ft) 

'■■-1^®(',t)'.] 

”'’fe)'*'°(s) «t^(3.I2)5RI 

-(s) 


TT S(m ^ 




=0 


(^rR%^T r^rf ^ gro) 

<P{1/m) /’(«) Jm ^ ^(l/k) P^ 



SHIk) 1 

o.{Pk) i 


^.3) 



so 





-^{kMkV 

f I \l-S 

^ \?aJ 0<8<1 

'-t] 

==o(~J+0 ^± 5 kpk ^m))] 5TR%m r*r? ^ 



PkgiUk) ] 
*-i a(/>4) J 


~*^(^)'^^[^ ■ (3.12) ^ 



i-S 



1-5 


(4.3), (4.4) sftT (4.5) % fvTc^i^f t |tr Tft | Pp 



3 ???r t 

^»“'^[/j 95 (/) 7 V„(/)* ] 


(4.5) 


(4.6) 
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^ (N, pn) 

= 0 !T^jm 3 


=o'IV-* 

\PJ 

-5?f 0<8<I 

m !4.2), (4 6) sflic (4.7) ^'t gffgr qx f^T qr? | f% 

/ 1 \1-S 

^=^{p-J 'srx o<s<i 


(4.7) 


xx: 5T4X qfr xqxPT ^r’cq^ |f i 

fcT5T?TT-frm 

fx fxFxfxqnvPT % ^orar srrsq-iPT %r? % sm-xpr ^o %o sift^R % 
sTTffrft t fx-gfx 5fr srq^ ^ xT’t^war ftiXT i 

fiT??r 

!. 3T’^%ar im, Duke Math. Jour. 1936, Vol. II, 543-568. 

2. tl^o, Duke Math. Jour., 1942, 9, 168-207. 

3. %o qo^ Proc. Indian Acad. Sci., 1948, A28, 527-31. 

4. qcf), zto, Indian Jour. Math., 1961, 3, 85-90. 
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^ 3TSirq?T 

#IT5r ^ q«TT f?%5[T qf«T 

iFftmar ^ femr ^reatrsT 

e 

^^IT^raR sHI^WT? 

[srro — f^^TSTT 12, 1990] 

qrrm 

mf|5r ar?r-5r^ % ^ft^nErr % snfmrcaR? '?n4 % 

^T^n: TTfmfespT % ?tt% if % i w ^ 11 % if f©T?r: arrftTcj ^f 

T^T I 1 SRTTT am^T^r % HT^r ^ t![5fJ%5T fspir Tfif I % :?T^T?cr TTSTT 

f% m%r iT5r-3r5r % arfEr^m ir f?% ^nftJT srfffr % % crm f^g; 

840 ir 1 920 dsm-^ «fV 1 ^ ^ f 5 I ^^stTcTT ar^ssniFfT apiT ’TTJft 1 f^f 

^?r?mt?r €f inerr 188.20 ir 432.40 fTr^rr/^ffo trI ’ mV ^rsTr t^-TTgr^rfir^T 
sTT^spr 'irm (BOD) 96.00 ir 150.40 fir^TT/^o ^ sfV i ^ % armR 

R wVmER Tm? 'R sr^g; mffg ’T?r-5r?r f^r str ^rjctt ^ tTRV 

Err^aff aft si^qar glm ir arfsr^ fr% % ^i'ri sm I 5 srifV’r 
;a'f!!TT sTf'mgj ^ fmx i am^mr % ^ ^ ^ 1 1 

Abstract 

Stody of the quality of domestic sewage water and sladge. By S. G. Misra 
and Dinesh Mani, Sheila Dhar Institute of Soil Science, Allahabad University. 

Sewage water samples were collected from points located upstream and down- 
stream of domestic drains. Sludge samples were also collected from the same drains. 
On analysis, most of the sewage water samples were found to be of neutral to slightly 
alkaline nature and the electrical conductivity of these waters ranged from 840 to 
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JTfor 


1920 dsmr^. Total hardness and alkalinity of the samples were low. The dissol- 
ved solids in these waters is very high (188.20-432.40 mg/lit), because domestic and 
city effluents which collect through open surface drains find their way into the city 
disposal system of Allahabad. Sewage waters at Sheila Dhar Institute (SDI) 
experimental farm had medium BODj, varying from 96.00-150.40 mg/lit. Thus on 
the basis of these characteristics, sewage waters of SDI experimental farm do not fall 
in very bad quality for irrigation purposes but due to the presence of some heavy metals 
(at concentrations more than permissible limits), it would not be appropriate to use 
such waters for irrigating the crops. Similar is the case with sludge. 

m=r-'3irT iKT fa'?]# ^ if trig aff Cd, Cr, Pb, Zn, 

Fe, Mn am? % i fmrffe 

mar 3tlsfTnr?> ?T%r ^ if 9m# | fq5T «m# srr^sff % 

tt-TfacT 9# 5Tf^ % ?nvs?TT ^ 1 1 tm# srrgsff # f ® ?r irrar 

wmr if ^iff t|cff i f® m# fqtmf ffcff | 

q??!— ^fjTu-rr, anf? i 



1. ?T%r 9Tvr-^ if srraaff # afkcT 

WT# Hrgaff % srfefttF qrff cT tT5r-»r5T t wmrsiff^r 5rqvff qff inmr, =?ra'?tcrT, 

anwfsTfr iffir anft- yr 9# 5<ir?tfT ?ff rnfFTa- 1 1 ^ 

^ Tt: firj# Tt: srRrjpr sr^n? <Tf stt | sftt ‘^trR’ if 1 1 
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^=(fTT 

firit sfXT 1%jr wrffff irw-^rr % ?<TjfT*T sn"?lT^ sr^fT’ff ^ ^ 

fspT I F^ ^ ¥ r?r^f <jx f?r 5rf[<T<P ^ mm I m rcTr ^ btFe^t 

JTiaT sR'^frf'TcT 1 1 Ffc<. ^ f?r grr fiT% *T5T-3r5r si^^r % 

m ^ wr%gr iRr-sr^ ^ ^ ^ wra f ?r ^pV fk^m sr^ 

¥f 1 1 

STjftrrrrR^ 

^rff S’ tnr-’sr^T % Er?r sfV^ST ?f?«rFT % 5R'>’n?TR> 'pi 4 k> Fr^ % 

’T’it Tr|FfT%^ % ^ fcrfk?r ?«rnTlf ^ f?r% i f?r qT% ^ ’pJTrT: sf'rf^ss' 

fr 1 1 3r^W5r % «f|- ?ffV prrar ^ tr^f^ f?ii m i mma 

wT^cT ^ra'-'sra' % 5^Er4 *iKw l ^ 1 1 ^ ?ierir 5 i»tt 

m-WTc^f^^ sTR^Fspr JTnr 'tFcott^t ^n^nfr 2 if =r?rf^ ’W 1 1 ^ fe?Tcr'jr 
jrtc®i ^ct f^fsrirf am %?r 1 1 



WKt m^sff % njrrfir^ q5!?p4?r ?^^5>'pt2>TfVsT (PYE UNICAM 

SP 2900 Coupled with SP-9 computer) # ?r|Tqm ?Frt | ?T%r JT5r-^ m SRiT^ Jf 
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ftsr cf«n ^for 


irrar 5 mr ^ ^ ^ 3Tf-tTi%5 fir^ir irm %jn w 

mr 3f^w5r i ^toset srixi sto ct= ^to tro ^rt f?T5^#w w i 

iTW-^?r n arigsff ^ qfwrn- ?rrcoft 3 ct^tt t m^V srr^sff t 

jjpgxTT qT^orw OTCoft 4 if affer f i 

<Tf 7 «TWT ?T«IT f^lPERT 

TpOTTiff ^ 5 r^ |— 

HK^ft 1 

WtaTfER 5RniT?JT47 451# TT ^«T5T3Sr ^%T W-ar^T % ^ftfcT^-TT^rmfiRi ^JOT 

'Tf-iT^o (pH) 7. 1-7.6 

^ETTW^ar (EC d Sm-^) 840—1920 
far tsnr >T?PT (f»m/^o) 188—432 
fa’Ep^W (fiTin/?ffo) 180— 220 
arT^ETcrr (fiT?rT/afo) 130—240 
E!5fkTi:¥ (iw/afto) 15.0—32.0 
far ETTw^snr (fmrr/afto) 2.25—6.75 
ar^f sariffaFr (f^rm/ato) 0.02—0.075 
>Tira5? (fwr/afto) 0.05—1.4 
(ftm/afto) 4.60—12.0 


arraat l ir | ff? cnflcr aa-aa at rrf fa a<rata ir pat arfta 1 1 prat 

^raraar 840 % 1920 dSm-^ 1 1 ar^at 2 ^ qx aar aarp | fa pr a^ if fa 
aaraafra araw ^ aiar 188.20 ir 432.40 faar/afto aa | aar aa-ararafaa srraataa 
’Tia (BOD) 96.00 if 1 50.40 faar/afto aa 1 1 pr srara pr far % ansriT qr ^ara^ 
'Pa PC siaqa arfpr aar-aa aga fcr a|t ap ar aaar i 
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HTTuft 2 


sfi^TiaT Trjf-iiTc^^ TT ii'raia’ ^ffci Jf ^5H'?ft?r 

sw q?T5f (TDS) sTiwt^fTr Trm (BOD) ^ ?cIT 



m ffo 

m-Tm 

0 


BOD5 20°C 







(fmrr/^o) 


(pTm/5fto 

) 



1. 

7.1 


270.80 


106-20 




2. 

7.2 


432.40 


96.00 




3. 

7.6 


388.20 


120.30 




4. 

7.2 


376.30 


98.40 




5. 

7-5 


392.40 


115.70 




6 

7.3 


188.20 


98.60 




7. 

7.1 


320.60 


150.40 




8. 

7.3 


196.20 


103.10 




9. 

7.1 


395.80 


116.00 




10. 

7.2 


402.30 


115.20 





7.2 


336.32 


111.99 






3 






q5T# TK ^qr^rasr gifp 

TT^T-^^r 5r m^aff 

4?t 





^TfV m^sTf ^ m 

0 

0 

qifo 




^mJ 


Cd 

Cr 

Pb 

Zn 

Fe 

Mn 

1 


0.60 

0.28 

5'00 

10.00 

12.00 ■ 

10, 

0 

2 


0.85 

0.70 

8.00 

8.00 

11.50 

13 

.60 

3 


0.26 

0.55 

2.60 

9.50 

10.80 

12, 

,80 

4 


0.45 

0.60 

0.70 

5.80 

5.00 

11, 

,30 

ITT sir 

0.54 

0.58 

3.52 

8.32 

10.57 

12. 

12 


S8 


fjT«r ?rsrr JTfw 


TKoft 3 if mffar ?r?r-3f?r Jf ■3trffq?r mfsff ^ m^r grsrfaff jjify | 
TTRoft- 4 if if ^Tp^q-gr ^rff srrjsff # ar^sgrr feiTJff ^r^fV 1 1 

^3f»rw ; ^r%r n #3fwT ^ mrjerr 0.26 i) 0.85 T^mjmo ^ i^iqr 

’pff I FAO w % sr^sTR fg-^rt 5r5r if ^ sr^irz?- ?rFs-^ o.o i fsrirr/gfto 

1 1 w snrn: ^ mm % arrmT t?: ^rffcr % f^rcr sr^tTJT^ 

|i 


: 3ffrfr<r*T «ff ftwi 0.28 % 0.70 fjnrr/gffo qrzff qifr 1 fao (1985) 

% sTf^TR r€=^rt 3r5r ^ afffiriT^r ^ arrsnKnr 3?gipT mfSRrr 0. 10 1 1 

^ ma-T % arrOTT vff JTf ^%r F^r-arar Tmm % f^rtr srjcr^cr | 1 

m : 5r?fcr srsiTiR if WT%r ir^r-arsr if ^ ?TFfcrr 0.70 ^ 5.80 T^m|^o 
TRf JTJff FAO % 3r5€R F^parrf ar^r if ^ arFsr^F argifjr fTFs-crr 5 F^m/wfo 
1 1 sr^rn: ^ ^ % sttetr trc ir^r-^rgr fir=grrf % fe-tr sraft^r tn: 

id'r^UlHV ^ctif armiT^cTT 1 1 

fm ; ^ ^rFsr=TT 5.80 ir 10.00 ^mj^o cr? mf ’ptV i ^grr ^tFitt 

^rr 1 cm =^i®i % snrm aTFsT^rfra- fsr^ ^ ^ffjrr 
fimt % ^) 2 fjT?rr/5ffo % 1 sr^rn: ir| Ffr^rf % %q: awc^cr |f 
3n^ 1 

aim?! : ^Ffcr mn-m ^ ^iff nm 8.00 % 12.00 Fir-Tr/affo trpft 1 

FAOra cwr Nat. Acad, of Sciences!®! % aR^TR fHRrf a^r if arrarRT ^'V arfii^JT at^m 

^TFSrrr 5 ftmj^o 1 1 arm^r ^'f arm % arraR -r «ff iff ar^r % f?f^ 

^'f 1 1 

: wrF|cr Far-arar t t»Rfar # irm 10-60^ 13.60 FRr/afro cT^ tniff 
niff I arfksfr irrai iftgfif fkmmm ^rR^f 1 1 strcu % suraRiaf^t 

arfkfRn apTJrim arFsnr 0.2 Tmij^o 1 1 

far STRT TffarrtR q^rn r faRrf % f^q srnqar nrFgcr nar-arar sraracffnaRqt ftsrfcT 

utT arRTT 1 1 arcr: % nr? ff ^ far^ I 5 snffn anm 

nrffq ! 



wlr^fTEr?: qii# ^crersEr % ferf^r?^ ^ ^trI: arigaff hp?ctt (qto <fVo i^tfo Jf) 
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fqqfsrV?! fr«?T sr^^f! % 

^if%Er«JT ?T«?T ^f^JTcTT 

§ro q?3ro SftrT cTSIT ^TRtBT fsriT 

Twm f%KFr, f?rrfRT? feifgrf^?n5=?!T, 

[ 5'T'g— 2 0, 1989 ] 

srw it STii?! % fTrt^rtif % flf5%!^nr 

'm^t ^ ^=^1 ?t I i 


Abstract 

Synthesis of bis amides of piperazine and aryloxyalkane carboxylic acids and 
their biological activity [Synthesis of NS N^-bis-[2-(methyl/methoxy phenoxy) acetyl] 
piperazine. By J. S. Cfaauhan, Jaya Chauhan and Santosh Kumar, Department of 
Chemistry, University of Allahabad, Allahabad. 

The present paper deals with the synthesis of piperazine amides of aryloxy- 
alkane carboxylic acids and reports their pharmacological and physiological activities. 

cfSTT %i?r2T 3"?^ 3r<T% tflTT? % f%tl 

?r®TT 5iT^Tf?nff % ^ it trg^rT f I 5r?5^ ST'T^' ^ 

aji# % ?rfl:iTfrr h^fr | 1 

sr>ttc?r; 

% ?ftfeitTr 5T^niff iftfeiiT % itr ^fwfticr 

STR #5TIT m ^ 3TU^'t^5%^ 3TI^ cT^TT 

i? 2:1 STTotF^'^ srgtfig- ^ ijq-f , 
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snrr ?rwT 


srrfe 

aw ?fw;rfT 
?tF®5T 


=56.76% 

C=63.72% H=6.22% N=6.70% 
C= 63.77% H=6.28% N=6.76% 


i. r. 

K Br 

’^Max '450, 1435, 


1350, 1250, 1050, 900, 660. 


p. m. r. 

COClj 90 MHz— S 1.2— 2(m, 8H, piperazine protons), 3.0(S, 6H, Me'), 
3.8 1(S, 4H, — CH 2 ), 6.86(S, 8H. Benzene protons). 


55 ?jirH ^45^1 

m/e=4I4 


D 


STTF?! 

STTCtT ?mE5T 

^rtfea- 

i. r. 


Rj=R 2 =H, R8=OMe, 
= 117-19“C 
= 58.7% 

C=63.72%, H=6.22%, 

C=63.77%, H=6.28%, 


Ri=R5=H 


N=6.72% 


]SI = 6.76% 


^Max '^^5, 1610, 1530, 1520, 1460, 1395, 

1358, 1240, 1062, 1038, 838—775, 670. 

p. m. r. ?44ftr 

docig, 90 MHz-S l-2(m, 8H, pi prazine protons), 3.65(S, 6H, OMe), 
4.6(S, 4H, CHj— ), 6.72(S, 8H, benzene protons). 

?«Trrr?r 

m/e=414 
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n«tEW 

qr^r^; ^ qqnet pF?^r qq qlfqqr A ^rqt B qft q^teror qjt qf 5ft 3f|r?;w ?ft qzr ft, 
qjq ft qtsft ^ $qtl qqr qrq ^ whi i w ^ wTqrqi^ft sr^fq qr^r 1 1 

^qqsi^ fqSTiqtq qlsu^al 

qtfq?^ A qqr B qjT LD50 ^Tq 1000 fqqrq/f^qrq I 5rqf% c q«lT D q;T LDgo anT?T: 
825 ferrq/fqjqrq qqr 68 1 fqqTq/feqrq 1 1 qsft qtfqqff ^ %iqtq gqq qq: 

jq qrqr qqr (Resp f , React f , D=0/5) i qftq qfqq>it (I) qqr &5n5ff srfqqtEft (ii) jtq 
qrrwt ^ sffeq 1 1 

qTT'ift 1 


qtPrqt LD ^o qmr qrr 1/5 

I u 


A 

12 

64 

B 

— 

59 

c 

— 

56 

D 

— 

66 


fcr 5 r?n- 5 rTq'^ 


%^'t q t (qqr qtfR) snPTqj qfrqqr % fktt qto qqo sTrfo arRo, q| % 
srfq fqsraq qtqqr f i 

fqqqt 

1. qfq???r, ssqfqqr, J. Amer. Chem. Soc., 1931, 53, 304. 
fqrq, J. Pr. Chem., 1897, 55, 133-122 (11)- 


2 . 
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f5[T^»ftqT57 ftr«i mr ^ fwanfl- 

[sn'g-— 16, 1990] 

5r2fm 5T5T3r5fT q)?r^ ’JX differ sRir^r % WffV iitfr? ^ sr^rr^ sissrinT 
% Pro; ferr trit i ^ ^ (30 3?t aftr 50 srfs |^t) % ?rT*r 

TT^ ^ ?Tt ^ sr^nr-sm^r ^Traraff (300 f^irw ark 500 ferw 5rf?r 
SRTFT sRraJT ^ q;?RT TT ferr tot i 50 fro arr^ ^rararTr to tot fror tot i 

TOT TOT ft ar^f TT %TO TO5T5r W TOW fSTT | TO TO ’(TTT Jf 3TTf ft?5 STff TO 

arTO^r % tttst tt^ qTT^^s: to TOk ftTO tot | ^t to to mr ^ toTw f fe | i 
TO TOT (aif tot) TO ft?%TOT TOTO TO 5T| TOTO TOT ft 3Tgf TO aTTOaf % TO«T 
TT^rr TI^ TO?>PS TO TOk ftJTT TOT | TO TOTl TO^aflr TO STTOftTO TOT faTT | TO?5 
3T%% TOTOT % ariffir ^ totI sTT^aff % sTTOftror ^ fft TOaft n^ft i 

Abstract 

Effect of sludge application along with Mussoorie Rock Phosphate. By S. G. 
Misra and Sunil Dutt Tiwari , Sheila Dhar Institute of Soil Science, Uhiversity of 
Allahabad. 

A field trial was conducted to study the effect of sludge along with Mussoorie 
Rock Phosphate on a tuber crop (turnip). Two doses of sludge (30 tons and 50 tons 
/ha.) and two doses of Mussoorie Rock Phosphate (300 kg and 500 kg/ha.) were 
used. The biomass was recorded after 50 days. It was observed that the biomass 
obtained from sludge alone is less than the biomass obtained from the use of sludge 
in combination with Mussoorie Rock Phosphate. In addition, a reduced uptake of 
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fii?r ?t5!rT 


heavy metals was observed where sludge was used iu combination with Mussoorie 
Rock Phosphate^ but with sludge alone, an increased uptake of heavy metals by 
turnip crop was noted. 

t f% fir|t t irrar 

t NPK 'sw^ a?? ^ 1 1 snfftqr vrM jttt fr fqrr | % 

^ argit 'fft ^rfjm (Cd), (Cr), fsrq? (Zn) anf? qrut | s^t irf? ^ 

sTTf^ ?rf?rsfW irrar ^ srf&qF | tft qjt frfq- qf^idY 1 1 qitfrm 

jnariT 5 ct^tt lOO qto qto r^o grcrsTTuV »R)r | ici] trqr 

mferliw % srjqrt: % fqqTfcT afk 3n=jr>q- fem-sTf % q;?t5f! qfr 

t sRqft ancft’ 1 1 btct: ar^TTW % =Pt qtelr % ffrft^rr spt snq-qjrqtWT 1 1 
sfEiRR ?RT if smm !q«rT w sr^sr^r % ?n«r vrq? q>T?^? fir?rTq:T ?r5r^q 
^ qB^ErsT TK srsTR ^ qrrr 1 1 


snrftTi^ 

^ qt'm 17: % ^rr^r srjff»T qiq:% 5T*fR qif 

srm 5 r:% fffmsrr f?T f^5rPT ?ff«rH' if trqr srum ftrur mrT i 3r^?r (^i^t) 30 2 ^ 
aftt: 50 srffr |qbTT ^ ^r^rr w i Tiq? qtrFR? qft ’ttstt 300 fqr^frtrR 2 r«ri 
500 %?fhnw srfir «ff i ^^rif 19.025% p^o, «Ft rnwr q'f i ar^rr^t qff irraraff ?t 
jrqt«r ^ 3T%?r afk rr^ff w % rnsq fqtqT ’tjtt i ^marir qft qjq^ p 

27 t5rnff (sr?^^ l if ipff i qr^rqrqr qff ^ 4 fqitrro trffr |q^ niff 

*fk fiNtf HTum arfT % ^sf n-jff 1 50 flr?ff % ^ ^ hr (^f trar^q; ^tht) ?rrcr feqr 
HUT I ^ jffT if Fe, Cd, Cr qff H' 3Ttf A AS (Atomic Absorption Spectrophoto- 
meter) fqfsr SRT wnr qff rm i sito qfrHTtr HRvft l , 2 sffT 3 if sff^^r | i 

51^ arHHH qrr Hf fe%qw H 1 ^ srr^sff % f^iT fqTHT qrrT l fqif qUHH 1-325%, 
srPRH (Fe) 210.7 ppm, (Cd) 47.02 ppm aft^ ipffHHH (Cr) 3.57 ppm 

qiHinHTi 


Tf^lW rfsn 

1 H ^qEj I f% wfH qfT spTTq 3T%?r rpn cff ^ qiifV qpff 
q* I qff iff fqf % qftHm 5rT<^ |i^ i qnr?^ % mn xk 

qii?^ qtr srqtq ftnrr qqr 2 ff ■qq hr if srfs |f i h^hh % hth qsR'SJ qff Hsat ht^t 

^ wq HR ^ sPHH: ffe |f 1 1 



^ snfTR 
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1 



^ nTT/arn ntsT 


arf (nm) amr (nrn) 


200 

500 

3 f^RIT® 3r4i|'<?i' 

360 

640 

3 ftr^rro 3T^tr5r+30 ?rm tto qrro 

480 

520 

3 f%?rTo 3r^Tra-+50 ’ttw tto tpro 

510 

525 

5 ftr?nTT am^ 

600 

500 

5 aT?qar+30 ^TT^r *To tTo 'RTo 

800 

700 

5 i^?jTo araptra'+so wm *To -^To tfiTo 

840 

720 

30 m^ TTo 'HTo 

260 

590 

30 *ro TTo '^0 

300 

650 

*ro TTo 'CTo=»Tg;ft wKTf'SJ 



HRflft 2 



^r^rartr ^ arif firr arsr^ftfw «rrd srrfsff spV jtt^ 



^Tfr STTc^tT 



Cd(ppm) Fe(ppm) 

Cr{ppm) 


2.23 36-49 

00 

3 3T^*r?T 

32.32 1 18.4 

7.15 

3 ferr 3r?JT5r+30 jto ^o ^Bro 

25.36 140.2 

3.57 

3 fen srarn^r+so ?mr no tto ^bto 

22.27 220.3 

2-17 

5 fenr amnar 

32.34 222.6 

8-12 

5 fenr arnn^+SO nrn n«» tt© qrro 

29.3 236.2 

4.32 

5 fenr 3rnn^+50 ?mr no tt© q;ro 

22-22 114.79 

2.36 

30 nrn n© tto ^hto 

4-02 109-67 

00 

50 nm no tto niT© 

6.07 152-36 

00 
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JTRiifr 2 VI I % m iTW»T?r srk tr’T'd ^ spfm ir^s,- f2pq-f ^ 

5T> 3P=nin- irff JRT '-Rfrfr g-if-irr ^ sirarwiw^ fsrr I (22.22 ppm Cd, 114.79 ppm 
Fe, 2.36 ppm Cr) TRg ^x 35%^ 3T4-JT?r ^ sr^fiir fsTT | ggf ^rrft srrfsrf 4 >t 3r4. 
Sfitiw y^arar fsp | (32.32 ppm Cd, 222.6 ppm Fe, 8.12 ppm Cr) I ?nfT 

ffTf-iff % sr^miRr ir ^fr jpjfr mi f^cr xpn | i sr^ir^r 

% fiF4T 50 if sFI'HI ETT^sff 4rt srf^^lf g'^TT^ ^ ?TfR4? | | 

’TRofr 3 % arjmT m^sff 4 >t ar^sftw srf f 4it sr^^r ^ farr 1 1 

HRPifir 3 


Wq-ariT ^ ^ aT^sfifcrg- hr'V gr^aff ITT^T 


s'RrR/ar# ifiJT 

Cd(ppm) 

mft 

Fe(ppm) 

Cr(ppm) 


1.27 

12.36 

00 

3 fe?rT 

29.32 

70.43 

7.15 

3 %FFT 3F^^??f4-30 FTR ^o rjo 

23.33 

37.57 

4.15 

3 %FrF SFcr^J^+SO FTF^ ?TFo “^o q^fo 

21.23 

32.52 

2.12 

5 fell mm 

32.32 

39-24 

8.15 

5 few 3F^3IW+30 ^JV( Tfo -^CFc tFJFo 

27.24 

30.24, 

4.13 

5 fmj 3F;^3FW1~50 FTTIT Wo TTo q^Fo 

20.4 

21.23 

00 

30 FFFW Wo TTo t^Fo 

2.37 

4.12 

00 

50 WFW Wo TTo qiFo 

3.32 

5.17 

00 


I % 3T%?r ssm^ ^ 5P,>^ ^ ^ 

Pw Cd % ^q- If) ^ I ^T4r qjR'Bi % ^r4>r ^ w 

RqiR?r?TT ^IT felT ^F^^ | } 
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grqrrmt mi 2-|ftwT 

?T»TflS? Jf f?«TT 51%ir 

tT«TT 'ft® q^o 

nftT?T (»to 5t«) 

[ STT'^— 10, 1990 ] 

?nTT5T 

5R?r W ?riTfe (jr, d) 'n: sTfcrf^^tiTt t ,4 , 5. r %• %it srft-- 

w % 3F?r»f^ q^ fen: %■ arfer?^ % f^q srinr ^in’ ^qr | 

ftra% gw (A, S) qT (A, T) ^'mr^ aiiri%1wift 1 1 srftrf^gror m 

WT 3n=?i^M^ <^^[4] jrj mrn ftff mj ^ 

5f%fw<ir SfTHf ^ arfsR? SlfTT^ I I 

Abstract 

Fixed point theorem in 2-metric spaces. By Neelima Sharma and P. L. Sharma, 
Mathematics Department, Sagar University, Sagar (M. P.) 

A fixed point theorem has been given under new mappings condition in 2 

metric spaces. 

1 . qr|§r ^ f^i:rf Tfr^isTT ^ qrfrf^ : 

Tfww iw ; cn: ^ 3fh: r?wfcrfwt>r f i w ,4 aftr r ipt 

X Hx ^T«ipft fnr (J7-OT»nHt at^rf^wT-) ^ dfk 3rtT * % 

5lc^ srw^ a % %q 

3fk 5rir 


f’T sTwr sr^ '■ 


lim d(Ax„, TAx„, a)=0 
lim Ax„=rm Tx^^u 



i04 


^nrf srsn Tto ir^ro 


5WIT : ITRT ftr (J, d) 2-lxt^ ?nTfe |, d ^rtcTcir I I A,S,T ?rJTfe ;c 
f^-srfarf^ww 1 1 sfk ^ ^erf^sp »Twrit | 0 <g<i ^^rr 

min(i/(Sx, Ax, a) d{Ax, Ay, a), [i/(Sx, Ty, a]^, d(Sx, Ax, a) d{Ty, Ay, a), 

d(Ty, Ay, a) [l+^/fiSx, Ax, a)] d(Sx, Ax, a) d(Ty, Ay, d) { 
l+d(Sx,Ty,a) ‘ diSx,Ty,a) J 

+K mm{d{Sx, Ax, a) d{Sx, Ty, a), d{Sx, Ay, a) d{Ty, Ax, a) 

d{Sx, Ay, a) [1 +d(Sx, Ax, d)+d(Ty, Ax, a)] d(Sx, Ax, a) d(Ty, Ay, a) 

1 +£?(S;c. Ty, a) • d(Sx, T^) 


d(Sx, Ay, a) d(Sx, Ty, a) (1.1) 

x,y, a e X. 

X, 6 Z %■ fW'T {x„} 5 RJTT ?r TfwfWcT I : 

^^zn+i~AX2n, TXjn-i-Z~ ■^^2n+v 

n==0, 1, 2,... (1.2) 

3T^ {Ax,,} ^ ^ X % T^-r% z (R 3rf?(Tflrprff |T?rT fT, (1.3) 

5', r 2: q-r ff, (1.4) 

U, S} ?rsjT {A, T} OTnrtT m ff, z srfirf^grWf a,s,t ^ 

ft^fT amfcT Az=Sz=Tz 3ri-< p srfeftJT fm i ( 1 . 5 ) 

^< 1 % : ( 1 . 1 ) t X=X 2 „ ff^TT j;=X 2 „+i TK p 


rnin{<i'(^Xon-i, Ax,,,,, d) d{Ax^, Ax^„.i.^, d), [d{Ax 2 n—i, 

i(/lx2„_i, a) diAx^n, Ax2„+i, d), 

d(Ax2„, Ax^n^i, a) \\+d{Ax2n-i, Ax^n, a)] 
l+c?( 4 x 2 n-i» Ax^„, d) 

d(Ax2„^-i, d) d{Ax2fi, Ax^nhxf d) 

d^Ax^n-i, Ax2n> d) 


1> ^4x2®, d) d{Ax2n—x, d), 
d^AXffi^^, Ax2n+i, d) d{Ax2„, d). 
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sr^ 

d{Ax.^n-x'> g) [1 +^(^-yen-i, Ax.^n, a)+d(A x!„, ■d-X^„, a)] 

1 + d{Ax^n-i, ^^2n. a) 

y -dx^n, d) d(Ax^„, AX2 11+1, a) 

^(^■^2'*— 1> ■^■^2<l> 
d(AX^tX~\t ■^■^2*’ ^(-^-^2?*— 1> 

Jr ^ ^'Tf ^cJT |>JIT ; 

d^Ax^ff, Ax^fi-^^y ct) ^ g d(^Ax2ti~iy Ax^n, d) 

[d(Axs„~i, ^^in< d)Y ^ q[d{^Ax2n~xt <2)]* 

[d{Ax„„ Ax 2 „,x, a)]2 < q[d(Ax2„^x, ^^2n, «)]’* 

. 3T«TTg; 

'^•^2W5 ^ 1» 

^jrf% (1.8) 3T?rj:^ I 1 


( 1 . 6 ) 

(1.7) 

(1.8) 

(1.9) 


??ft irfe { 1 • 1 ) Jf 




d(AX2n+2> ^ ^ ^(■^^2n+i’ d). 


(Ax„) tT^ 5p>5fV BRfJir ^in I 3T?r: (1-3) t 


(1.4) % jirr 


^Xfi — > Zy Sx^fi+i Zt, Txn 


ATx„i -)■ AZ 


TAXni TZ 


5r|f {rii} 3r^5T {n} spT i:^ xiTT^anr | ! gSf sTTcT | Rf .4 sftt r, Z sriT ftftririft 
5rRTf%g’'ir I, a % sr?ir^ in^r % 

lira d(ATx„i, TAx„i, a)=0 

=?% d ?rTci?ir |, ^ 

„ . d(Az, Tz, a)=0 


^'1 sr^ri'^ 


AZ=iTZ 


AZ=SZ 
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sr? (1.1) if x=xin 7=^ 'T?: 5r«rT #RTf5r ^rr^r tk 


d{z, Az, a) < qjk d{z, Az, a) 

.-. AZ=Z. 

W ^ 2 sTffr^off A,S,TW[ 1 1 ^ I 2 

arfeffJT fisr^ 1 1 

1 . = 5 ff, ^IT^o %o, Pushan Kyongnam Math. J., 1985 , 1 . 81 - 88 . 

2 . Enif, ^0 tffo, Indian J. Pure App. Math., 1985 , 16 , 245 - 256 . 

3. arRKf, 3ro, Math. Vesnik, 1978, 13, 255-257. 

4 . cfto, ind. J. Pure App. Math., 1979 , 10 ( 8 ), 1039 - 1043 . 

5 . ftff, q?ro iT?ro gr«rr fm. f^sfrnr tfor? sm^grtst 1987,3 ^ 

1987 , 4 . 

6 - ftff, t^o tT?ro ^r«n %o, Indian J. Phy. Math. Sc., 1983 , 32 - 34 . 





1 . 5f % fr sri^T^m^r h;tc|- stt 3t?it^ ?r ?ft |f 

3ftT ff sTi^ m7 1 sTc^^ % w ?r|^t’T ^ STMT | ftn jr^TFirar 

Ir^f ?5 r: w ^ 5r> xp^ tarrfff^ 3T5^r?srH ^F^^t m ft^TT i 

2 . aiTR^ I%F7 sfk ff ^trt if sft'c it sT^rff ^ Far# sr^T F^^ 

mir =^tFi^ 5T«rr qfF^jft % ^ imt ^Rrtsrfr % ^jF^ar fc'a* ?«?Fr itar ^tFiit i 

3. ##3# if ir# »r% ##f % JR'g^R ^ 3tff ^ sr^?ii 1 1 w srg^R % Far^ 

jtFct ffkar 5'ss % Fi¥R % 'ttF^stF^rt #t it^rr \ 

4. t#f ^ anjrrT'jrar^TT fT>ft^ srssTTf % arm fT*r?T 8f*Plf ^ wt Fwr m ?r%»TT, #if 

(KiFeCNtg sr«r^T ajSi/ fPnF? 1 wF^f ^T ^TFBf fm?r 3^51 3|>T «ft STift*!' ^ 

I 

5. mcsf *ftT F'rwf if JTHRt firFr ^ F?# ml^ff % arrq- ^f'ftzT sn'?T if »ft sttIw ^ Ijr 
ar^Fir^r n i 

6. jrcir*p tsr % ?rT«r fi^t if stIt if afF«TJT ¥Rf?T (Summary) «ft ariqr ^Tl|if i 
8f jf€r ^ F?jjrr swr irf grow ^awr ?w it^n =^Fi# Fp f%%?ft afFerFfTEff (Abstract) if 

ariTJRT aft 3n ar#ir i 

7. 5rspTT?Rr4 fk^ sFiaft iftm ir F^fsar ?>t ^rnrar qi: ari^ =arTf^ i w tr qra af^r 

sftT ^Farar if Far# it^ ^rfi^ i Fararif srrqrrT qrr f%^ siq^rr |, arrqrR % 

#3Tra itqR arr^ 'srrFi^ i <!>> q^Rfanr t nt snfira^ if fq-R qr-af^n arr afqrarf 
XX ^arqrf <TrftwFarqT ^orqr #t kxj itqr i #t«n| ^aq- xx F^sf % sarfqr #grq;f % iiq- 1# 
^ft art ar^if \ 

8. ##t if Frfar (Reference) #^ % SFcT if an#?) | 

qi# aq-feqf % ^TR, arsfar q>T aff#ff nrif, Fqrq g#, Fb^ eittit (Volume) sftqaraar if jas 

afgqi I F^par irtr ir— 

<51^, STRO sriTo iftt #0, %f*Te, 1928, 150, 80 1 

9. sr^ #^ % 50 2^5'^ (ftFsn^) ^ Fqif arrir q-^: ^iqars^ |f ?r## \ 

10. w “afatnqqj, fqirR qfqi^? 3rqa??a[r^ qF^qrr, fwarR qFqsri, aaifar aRR?? m>f. 
fatT|RTi-2” w q# qa: arr^ ■qrf^ i arrafTRqr #t afa'^Far qrR qra^ ^qrrfarar fttaf 
arri^ I 
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